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1 .O OBJECTIVE 

1.1 PURPOSE 

The intent of the Soil Remediation IM/IRA program is to accelerate the cleanup process and 

reduce overall remediation costs without compromising the protection of either human health 

or the environment. The Soil Remediation IM/IRA program will excavate and/or cap selected 

contaminated soils at Individual Hazardous Substance Sites (IHSS) at Rocky Flats Environ- 

mental Technology Site (RFETS) where the type, nature, and extent of soil contamination 

have been sufficiently characterized to show that there is beneficial risk reduction and 

significant cost savings to be gained through an accelerated cleanup. This Decision 

Document describes the methodology to be used to implement this program. 

This program will be implemented as an Interim Measurehnterim Remedial Action (IM/IRA) 

which is defined in the 1989 InterAgency Agreement (IAG or Agreement) between CDH, DOE, 

and EPA. The IM/IRA process has been selected because it permits appropriate and 

consistent remediation to occur prior to completion of the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA) Remedial Investigation/Feasibility Study 

(RI/FS) or a Resource Conservation and Recovery Act (RCRA) Facility Investigation/Corrective 

Measures Study (RFVCMS). The main features which differentiate an IM/IRA from an RVFS or 

a RFI/CMS are: 

0 A limited number of alternatives are evaluated, 

A complete baseline risk assessment is not required, and, 0 

Q Documentation is minimized. 

IM/IRA actions are not inherently final actions since the performance and effectiveness of 

completed IM/IRAs is considered in developing Record of Decision (ROD). The Rocky Flats 

IM/IRA process is described in the Rocky Flats IAG. Therefore, any action taken under an 
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IM/IRA is action taken under the IAG. IM/IRA requirements are provided in the IAG in 

Chapter I, Sections 15 and 150, and in the Statement of Work, Section 1.8.1 0. These require- 

ments are proposed to be applied on a sitewide basis by agreement of the Parties (EPA, 

State and DOE) to this IMIIRA. 

This Soil Remediation IM/IRA program is part of a comprehensive effort to accelerate the 

cleanup of the Rocky Flats Environmental Technology Site. This accelerated cleanup 

program is described and will be implemented by the following documents: 

SPIRIT Plan (EG&G, February 1994); 

DOE Letter to CDH and EPA to initiate an Accelerated Cleanup Process (June 

1994) 

IHSS Screening and Categorization Process (ICF KE, 1994); 

This document (Soil Remediation IM/IRA Decision Document); 

Implementation Documents for Soil Remediation IM/IRA; and 
Completion Reports. 

This Decision Document contains the requirements for implementing Soil Remediation 

IM/IRAs, including the data which are necessary for inclusion of an IHSS in the program, 

criteria which are considered in the selection of an action, applicable or relevant and 

appropriate requirements (ARARs), preliminary remediation goals (PRGs) and action levels, 

waste management requirements, specifications, and documentation requirements. 

1.2 PROGRAM OBJECTIVES 

The overall objectives of the Soil Remediation IM/IRA are as follows: 

To be protective of human health and the environment; 

To be cost effective and timely in execution; 
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e To select actions which will be consistent with the final remedy for the Opera- 
ble Unit (OU); and 

e To comply with ARARs. 

Features which have been incorporated into the Soil Remediation IwI/IRB to meet these goals 

are: 

e Use of sitewide contamination threshold criteria; 

e Excavation and/or capping of contaminated soils above contamination thresh- 
old criteria. These actions will eliminate exposure pathways and reduce 
mobility of contaminants in all media; 

e Placing a number of similar, technologically simple, actions under the same 
program. Like actions (i.e., soil excavation and covers) have been consolidat- 
ed under a single IM/IRA and are not restricted by OU boundaries. This 
approach will reduce stakeholder resource requirements, will benefit from 
economies of scale, will readily incorporate lessons learned and will reduce 
repetitive report generation and review; 

e Using vegetated soil covers where hardened covers are not required. This 
cover design takes full advantage of Colorado's arid climate and annual 
precipitation distribution to use evapotranspiration from plants to prevent 
infiltration of precipitation from mobilizing contaminants in soils under the 
covers. These covers are much easier to design, construct and maintain than 
covers using vent systems, layers of clay, synthetic infiltration barriers and 
drainage materials, soils and vegetation. Vegetated soil covers, like more com- 
plex covers and caps, prevent human and biota contact with contaminants in 
soils; 

0 Document review times for all stakeholders will be optimized by limiting the 
number and length of documents to be produced; 

e An NFA process will be developed and used to remove soils from further 
consideration at sites where there is no indication that soil contamination exists 
and where there is no risk to human health and the environment. 

Close coordination with OU management personnel to ensure that selected 
actions will be consistent with the final ROD for the OU. 

PRGs will be used as a screening tool for triggering action under the IM/IRA, 
rather than completing an individual risk assessment for each site. 
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e National Environmental Policy Act (NEPA) values for Soil Remediation IM/IRAs 
will be incorporated into the program and documents. It is presumed that the 
federal actions taken as part of this program are in substantive compliance with 
NEPA by adhering to the requirements of the National Contingency Plan (NCP), 
CERCIA and RCRA as necessary. 

e The use of a team approach for execution of IM/IRAs. Team leaders have been 
chosen within the various Rocky Flats organizations to aid in expediting 
required approvals and permits. 

These goals and actions are consistent with the recommendations presented in the current 

plan for accelerating remedial actions at Rocky Flats (EG&G, 1994). 

1.3 ORGANIZATION OF THE DECISION DOCUMENT 

This Decision Document contains the requirements for implementing Soil Remediation 

IM/IRAs. Section 2.0 provides an overview of the Soil Remediation IM/IRA process and the 

proposed project organization. Section 3.0 describes the alternative actions included in the 

Soil Remediation IM/IRA program. The criteria that will be used for selecting an alternative 

action at a specific site is discussed in Section 4.0. AFtARs and risk evaluation methodology 

are discussed in Sections 5.0 and 6.0 respectively. A discussion of how wastes from Soil 
Remediation IM/IRA actions will be managed is included in Section 7.0. Section 8.0 describes 

the contents of the Implementation Documents and Completion Documents that are part of 

the Soil Remediation IM/IRA program. Sections 9.0 and 10.0 will include EPA, State, and 

Public comments and responses. Finally, applicable references are included in Section 11 .O. 

Also included are a number of appendices that provide additional information. The specifica- 

tion and procedures used for implementing the Soil Remediation IM/IRA are included in 

Appendix A. Appendix B provides details on sampling and analysis. A summary of ARARs is 

included in Appendix C. The Programmatic Risk-Based Preliminary Remediation Goals are 

included in Appendix D. Finally, procedures for managing wastes resulting from the Soil 

Remediation IM/IRA are included in Appendix E. 
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2.0 PROCESS OVERVIEW AND ORGANIZATION 

2.1 PROCESS OVERVIEW 

This Decision Document creates a process for expedited cleanup or resolution of environmen- 

tal concerns regarding soil contamination at individual IHSSs. Potential actions which may be 

taken under the program are: 

1. Small Volume Removal, 

2. Selective Excavation, or 

3. Capping or covering coni minated soils. 

A methodology for selection of candidate sites is presented, as are a limited range of 

potentially applicable technologies. Finally, there is a mechanism created for implementation 

of the remedial action, together with verification sampling and documentation of the action. 

Each of these facets of the program is briefly described in this section. The process is also 

summarized on Figure 2-1. 

Potential candidate sites will be selected by the OU Manager using the following criteria: 

Adequacy of available, validated environmental data, 

Current (pre-remediation) health and environmental risk, 

Potential for contaminant migration, 

Availability of soil storage, treatment, and disposal capacity, 

Compatibility with future OU remedial actions, 

lmplementability of the action described in this Decision Document, 

Effectiveness of the action, and 

Achievement of ARARs. 
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Sites will then be categorized as candidates for Potential Early Actions (PEAS), as candidates 

for NFAs, or as inappropriate sites for this process. This screening and categorization 

process is described by ICF Kaiser Engineers (1 994). IHSSs with insufficient characterization 

data as specified in Section 4.0 and Appendix B may only require Limited Field Investigations 

(LFI) prior to their inclusion in the IM/IRA process. LFls will be completed under the direction 

of the OU manager for the site. 

PEA candidate sites selected for inclusion in the Soil Remediation IM/IRA will be those that 

can be remediated with limited excavation, cover placement, or a combination of both. 

Candidates for excavation under the Soil Remediation IM/IRA will consist of areas with 

contaminated soil volumes of less than 500 cubic yards. Confirmatory sampling will be 

performed in all excavations for verification that the action has met IM/IRA standards. 

No size limitations are contemplated for actions involving capping. Candidate areas may be 

contaminated with hazardous and/or radioactive constituents and must present a risk to 

potential receptors of either > 1 O4 for cancer or > 1 .O for non-cancer hazard index based 

upon the risk screening approach described in Section 6.0. 

Small volumes (less than 5 cubic yards) of contaminated soil may be excavated and dis- 

posed/stored without issuance of an Implementation Document or other form of regulatory 

approval. These actions will be performed in accordance with procedures established in this 

Decision Document. 

Excavated materials will be placed in permitted storage, for future treatment and/or off site 

disposal as appropriate. To the maximum extent practicable, these actions will meet ARARs, 

but are not necessarily the final actions for remediation of the IHSSs. 

The specific action to be performed at each candidate site will be detailed in an Implementa- 

tion Document. The Implementation Document will contain a brief summary of the applicable 
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environmental data, a recommended action, and an explanation of how the proposed action 

meets the criteria set forth in the Decision Document. Final drawings, and specifications will 

also be included in the Implementation Document. 

A Completion Report will be prepared for each action (including small volumes) after all work 

is complete and the confirmatory sampling data have been validated. The report will consist 

of a brief description of the work performed, confirmatory sampling conducted, analytical 

results and exceptions to the original plan. DOE will prepare monthly progress reports to 

keep EPA and the State and plant representative apprised of progress in implementing the 

IM/IRA. 

2.2 PROJECT ORGANIZATION 

The project organization is designed to complement and fully integrate with the existing 

Environmental Restoration (ER) organization at Rocky Flats. As is shown in Figure 2-2, the 

project will be managed by EG&G’s Environmental Restoration Management (ERM) group 

under the direction of DOE Rocky Flats Field Office (DOE-RFFO). The OU Managers will 

select candidates for early removal or capping actions which are compatible with ongoing 

and future programs in the OU and integrate completed IM/IRA results back into the Feasibili- 

ty Study/Corrective Measures Study (FS/CMS) process. The OU Manager and the Soil 

Remediation IM/IRA Manager will work closely together to ensure that the IM/IRA action is 

consistent with the overall OU remediation strategy. 

In order to streamline project review and execution, each major organization on plant site will 

have a designated Soil Remediation IM/IRA contact. The responsibility of this team (Figure 

2-3) is to expedite information transfer, comment submittal, permitting and decision making 

related to the program on site. These representatives will be fully briefed on the intent of the 

program and will be kept appraised of project developments as necessary. 
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Figure 2-2 
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Figure 2-3 
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The Soil Remediation IM/IRA Manager will be responsible for the actual execution of the 

program including: 

0 coordination with the OU Manager and plant organizations; 

e preparation of work plans, budgets, and schedules; 

0 preparation and modification of Implementation Documents; 

preparation of closure documents; and 

0 transfer of all data and documents back to the OU Manager upon completion. 

The Soil Remediation IM/IRA Manager may be assisted by other EG&G staff and subcontrac- 

tors as needed. 
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3.0 ALTERNATIVE ACTIONS 

This section provides a discussion of the four alternatives which are considered under the 

Soil Remediation IM/IRA, namely: 

0 Small Volume Removal, 

0 Selective Excavation, and 

0 Covers . 

Appendix A contains detailed specifications and procedures for the execution of these 

alternatives. 

3.1 SELECTIVE EXCAVATION 

Candidates for excavation under the Soil Remediation IM/IRA will be areas with contaminated 

soil volumes which can be remediated without the use of in-situ treatment (e.g. soil vapor 

extraction, and in-situ stabilization). A 500 cubic yard excavation limit has been selected as 

the practical maximum volume which can be excavated without considering a broader range 

of alternative remedial actions. 

The depth of excavation will generally not exceed 4 feet. This depth has been selected as 

the maximum excavation depth because it is wery unlikely that humans or biota would be 

exposed to soil contaminants located beneath 4 feet of clean fill. Also, shoring and confined 

space entry requirements are imposed at a depth of 4 feet. These requirements would add 

significant cost and increase execution times for each action. Other site-specific conditions 

may also limit excavation depths, such as the presence of critical utilities or saturated soils. 

Under some circumstances, it may be desirable to excavate beyond four feet. 
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The bulk of the soils will be excavated using mechanical equipment. Some hand excavation 

may also be required. Excavated soils will be placed in metal roll-off containers, each having 

a capacity of 5 to 20 cubic yards, depending on the specific project. Containers will be 

sealed when full. As many as 30 roll-off containers (20 cubic yards) may be required Po 
contain 500 cubic yards of excavated soil depending upon the amount of bulking. Excavated 

materials will be transported and stored on site as discussed in Section 7. 

Excavation will be performed in accordance with procedures described in Plant Procedure 

Number 5-21 000-OPS-GT.24. This includes requirements for monitoring and control of dust 

(Standard Operating Procedure [SOP] FO.l), general equipment decontamination (SOP 

F0.3), and heavy equipment decontamination (SOP F0.4). In addition, SOP GT.24 requires 

approvals from appropriate plant operations, particularly Facilities Engineering (FE) which 

provides utility clearances. Appendix A provides detailed information on the procedures that 

will be used. 

During the excavation process, field tests for radioactivity and/or hydrocarbon content (as 

appropriate) will be performed for every foot of depth of excavation in accordance with the 

procedures described in Appendix B. 

0 Gamma and low energy x-ray radiation will be evaluated using a Bicron Field 
Instrument for the Detection of Low-Energy Radiation (FIDLER). 

0 Alpha and betdgamma surveys. 

0 Hydrocarbon content will be determined based on headspace analyses of 
bagged samples. Measurements will be made using either a photoionization 
(PID) detector or a flame ionization detector (FID) as appropriate. 

0 Additional real-time analyses for contaminants may be used as necessary to 
delineate the extent of contamination. 

In addition, the soils exposed in the excavation will be visually described and logged. 
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When the field screening tests indicate that either sufficient soil has been excavated or the 

depth or volume limitations have been reached, confirmatory samples will be collected for 

laboratory analysis. Sampling and analysis methods to be used for confirmatory sampling are 

presented in Appendix B. 

A Completion Report will be issued for each soil removal action. 

3.2 SMALL VOLUME REMOVAL 

Small volumes of contaminated materials may be excavated without issuance of separate 

Implementation Documents or other form of DOE, regulatory or public approval. Small 

volume removals are defined as soil quantities less than 5 cubic yards. However, an updated 

list of all planned and completed Small Volume Removals (SVR) will be provided monthly to 

the EPA, State and Public document centers. 

The intent of the small volume exclusion is to expedite the removal of limited volumes of soils 

without delays imposed by the review process. It is presumed that these actions will: 

Be consistent with the selected final remedy, 

Protect human health and the environment, e 

e Be cost effective, and 

0 Significantly reduce the volume, toxicity, or mobility of contaminants. 

All SVRs will comply to the extent practicable with ARARs. 

Excavation, field verification methods, backfill and cover requirements as described in 

Section 3.1 will be followed. Excavated materials may be placed in drums or smaller roll-off 

containers. Excavated materials will be transported and stored on site as specified in 

Section 7.0. 
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A Completion Report will be issued for each small volume removal action. However, a 

combined report will be provided if only one OU is involved. Verification sampling will be 

completed in accordance with Appendix B. 

3.3 CAPS AND COVERS 

Two alternative cover designs will be used for the Soil Remediation IM/IRA: concrete or 

asphalt caps and vegetated soil covers. Covers are intended to achieve the following objec- 

tives: 

Stabilization of contaminated materials potentially subject to erosion or other 
mass movement, 

Elimination of potential for human exposure to contaminated soil, 

Elimination of potential for biota exposure to contaminated soil, and 

Minimization of percolation of water through contaminated soil. 

3.3.1 Concrete or Asphalt Caps 

Concrete or asphalt caps will be used at sites where a hardened surface is required, such as 

areas subject to regular vehicular traffic (Le,, loading docks, roadways and storage pads) and 

areas where erosion problems on site conditions make hardened surfaces a necessity. The 

design may use either concrete or asphalt depending upon the requirements of the site. 

Concrete caps will be a minimum of 4 inches thick. Asphalt caps will be a minimum of 3 

inches thick. The actual thickness and design criteria will be based on the actual static and 

dynamic loadings expected. 
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3.3.2 Maintenance of Concrete and Asphalt Caps 

Concrete and asphalt covers are generally maintenance free, however, cracks will be filled 

with a flexible sealer to prevent infiltration and further deterioration of the cover. Like 

vegetated soil covers, good drainage in the vicinity of the cover area should be promoted. 

Concrete and asphalt covers will be inspected on a quarterly basis. 

3.3.3 Vegetated Soil Covers 

This cover design takes full advantage of Colorado's arid climate and annual precipitation 

distribution to use evapotranspiration from plants to prevent infiltrated precipitation from 

mobilizing contaminants in soils under the covers. In its simplest form, the vegetated soil 

cover consists of two layers: a well-compacted soil layer of variable thickness overlain by a 

minimally-compacted soil layer supporting vegetative growth. In areas with large populations 

of burrowing animals, a biota barrier of cobbles, concrete rubble or fractured concrete will be 

placed below the well-compacted soil. The vegetated soil cover is shown in cross-section on 

Figure 3-1. 

Vegetated soil covers create a physical barrier between the contaminated soil and the 

environment and severely limit percolation of precipitation through the cover and underlying 

potentially contaminated soil. These covers are much easier to design, construct and 

maintain than caps using vent systems, layers of clay, synthetic infiltration barriers and 

drainage materials, soils and vegetation. The cover also has an advantage over the more 

standard compacted clay cover in that problems associated with desiccation cracking are 

eliminated. Finally, the vegetated soil cover can be constructed fairly rapidly using on site 

soil, rather than imported clays. This reduces traffic, noise and dust impacts to the surround- 

ing communities. 
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Figure 3-1 
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Features incorporated into the design of vegetated soil covers are as follows: 

The cover will be sufficiently thick to establish vegetation. 

The cover will incorporate both physical and visual barriers to intrusion of 
burrowing wildlife as necessary. Physical barriers will consist of fractured 
concrete, concrete rubble, or cobbles. Visual barriers will be created through 
the use of appropriate vegetation. 

Material used for the cover will consist of well graded soil without significant 
quantities of organic debris or grains of gravel size or larger. 

Sources of borrow material will be in the buffer zone or imported from off-site 
sources. Borrow operations will not impact natural drainage patterns or disturb 
wetlands. 

Final grades in both covered and borrow areas will be consistent with existing 
topography. To the extent possible, final grades will not exceed 7.5 percent (to 
minimize erosion potential) but will not be less than 2 percent (to promote 
overland drainage). 

Topsoil stripped from borrow areas will be selectively stockpiled and used on 
both the uppermost portions of the cover as well as for reclamation of the 
borrow areas. 

After final grading, the soils in both the cover and borrow areas will be amend- 
ed as necessary with organic material to promote vegetative growth. 

Vegetation established on the cover and in the reclaimed borrow areas will be 
generally consistent with the requirements of the Rocky Flats Watershed 
Management Plan (Appendix A). Exceptions will be noted in the applicable Soil 
Remediation IM/IRA Implement Document. 

3.3.4 Maintenance of Vegetated Soil Covers 

The continued success of vegetated soil covers in preventing contact with contaminated soils 

and minimizing infiltration will require regular maintenance. Maintenance of these covers will 

include regular inspection of covers for erosion, subsidence and vegetation damage and 

completion of repairs as required. 
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Long-term irrigation of the vegetated soil cover should not be required. Seed mixes selected 

for the covers have been chosen for their ability to thrive on limited precipitation at Rocky 

Flats without requiring additional water from irrigation. Some covers may require supplemen- 

tal water in order to establish seedlings depending upon the time of seeding, precipitation 

following seeding and site specific factors. 

Proper care of vegetated soil covers requires that the thickness and slope of the original 

cover be maintained. Erosion damage should be rapidly repaired to minimize the long-term 

cost of repairs and the potential for exposure. Runoff collection areas and steeper slopes 

may be covered with geotextile mats or other erosion resistant materials to minimize erosion 

and promote plant growth. 

Local depressions which may form due to settlement of the cover will be filled to grade and 

re-seeded. Drainage problems observed on or around the cover should be referred to a 

qualified engineer for correction. 

Any areas requiring reseeding will use the same seed mix as originally specified in the 

Implementation Document unless an alternate mixture is recommended by an applied 

ecologist. Reseeded areas should be covered with mulch to prevent deflation (wind erosion) 

and retain soil moisture. 

The covers will be inspected in accordance with the Watershed Management Plan by plant 

maintenance personnel for evidence of erosion, ponding, subsidence, animal burrows and 

vegetation damage. Minor repairs will be made in accordance with the plans and specifica- 

tions contained (or referenced) in the Implementation Document. A sample inspection 

checklist (Table 3-1) is provided at the end of this section. 

Each cover will be inspected on a biannual basis, prior to the growing season and again in 

September or October. Based on these inspections, procedures will be implemented as 
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TABLE 3-1 
INSPECTION CHECKLIST FOR 

VEGETATED SOIL COMERS 

IHSS No.: 

Inspected By: Telephone No: 

Inspection Date: Date of Last Inspection: 

Animal Burrows Present: Yes o Noo 

Surface Depressions: Yes Noo 

Standing Water: Yes Noo 

Erosion Damage: Yes Noo 

Bare Ground Patches: Yes Noo 

Sickly/Damaged Vegetation: Yes Noo 

Comments: 

Recommended Action: 

Inspector’s Signature 
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required to enhance vegetation vigor and promote nutrient cycling in the cover area such as 

fertilization, mowing or burning. 
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4.0 CRITERIA FOR REMEDY SELECTION 

As discussed in the introduction to this document, potential candidate sites will be selected 

using the following criteria: 

Adequacy of available, validated environmental data; 

Current health and environmental risk; 

Potential for contaminant migration; 

Availability of soil storage, treatment, and disposal capacity; 

Compatibility with future OU remedial actions; 

lmplementability of the action described in this Decision Document; 

Effectiveness of the action; and 

Achievement of ARARs. 

Thus, the selection of IHSSs for inclusion in this IM/IRA process depends on the availability of 

validated site data, operational and remedial design constraints, and an approved list of 

ARARs or PRGs. The following sections discuss site data needs and their remedy selection 

implications. 

4.1 BASIC DATA REQUIREMENTS 

In order for an IHSS to be considered for possible early adion under this IM/IRA process, 

there must be sufficient, validated environmental data to understand the nature and extent of 

contamination, the current health and environmental risks and the potential for contaminant 

migration. Data sufficiency is an extremely problematic issue; however, the following general 

guidelines will be used for removal and capping actions. 
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A minimum of nine samples of surficial soil and nine samples of subsurface material must be 

available. The samples must have been analyzed for the contaminant of concern. Additional 

details regarding sampling and analysis are presented in Appendix B. 

4.2 EXCAVATION AND COVERS 

Contaminated soil will be removed or covered only if sufficient, validated data are available to 

understand the nature and extent of contamination, the current health and environmental risks 

and the potential for contaminant migration. In addition, the action must meet the following 

criteria: 

1. The action must be protective of human health and the environment; 

2. The action must reduce current or potential risk with a goal of risk-based PRGs 
equal to or less than those for 10" cancer risk, 1 .O hazard index, or back- 
ground levels; 

3. The action must be consistent with, or must not interfere with the final action; 

4. The action must be consistent with, or must not interfere with current plant 
activities; and 

5. The action must be implementable using the plans, specifications and proce- 
dures described in this Decision Document with little or no modification. . 

There are also numerous site and contaminant specific factors which will influence the 

selection of the removal or capping remedies. Each of the remedies is discussed below. 

Small Volume Removal 

Small volume removal actions will only be undertaken for contaminated soil volumes of less 

than 5 cubic yards and that do not involve removal of soil from the saturated zone. In 
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addition, the contaminants must not pose an extreme threat to worker safety during the 

removal action. 

Excavation 

Contaminated soils will either be removed by excavation if the total volume of excavated 

material is anticipated to be less than 500 cubic yards. Removal will be given preference over 

capping if the depth of contamination is 4 feet or less [Occupational Safety and Health Act 

(OSHA)] shoring and confined entry procedures are not required), the area has a large 

population of burrowing animals, the contaminated soils appear to be an active source of 

ground-water contamination, or if the contaminants are not likely to degrade naturally into 

less hazardous compounds in the surficial or subsurface environment. 

Caming 

The capping remedy will be applied to contaminated sites involving more than 500 cubic 

yards of material. Capping is more attractive than removal if contamination is widespread, an 

excavation might endanger the stability of facility structures or utilities, the contaminants are 

biodegradable in the subsurface environment, depth to ground water is shallow (and an 

excavation would likely extend into ground water), or if the contaminants pose an extreme 

threat to worker safety during excavation. 

4.3 REMEDY SELECTION PROCESS 

The selection of an action for a specific IHSS will be presented in the Implementation 

Document. The procedure used will be based on the criteria and requirements included in 

this Decision Document as described below. 
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1. Determine if data requirements are met. 

The basic data requirements are described in Section 3.1 and Appendix B of 

the Decision Document. These requirements must be satisfied before an IHSS 

can be considered for inclusion in the Soils Remediation IM/IRA. This may 

require additional field investigations if the available data are not adequate. 

2. Determine if the candidate IHSS is an NFA. 

Selection of NFAs is based primarily on risk assessment. The criteria and 

process for handling NFAs will be addressed in a separate document, and is 

not covered in this Decision Document. 

3. Determine the need for early action. 

The need for early action is based on the risk assessment as described in 

Section 6. 

4. Determine if action is appropriate under this Soil Remediation IM/IRA. 

In order for an action to be taken under this IM/IRA, the following requirements 

must be met: 

a) The action will reduce risk: 

e will be protective of public health, and 

can be performed without significant risk to workers, plant site 

personnel, or the general public 
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b) The action: 
0 has no need for special construction techniques, 

can be performed in accordance with applicable standard plant 

can be performed using the plans and specifications referred to 

does not involve in-situ treatment, i.e., solidification, soil washing, 

does not require more than 500 cubic yards of contaminated soil 

0 

procedures, 

in this Decision Document, 

0 

etc., and 

to be excavated. 

c) The action does not significantly interfere with: 

current plant activities, or 

0 potential final OU remediation. 

d) The action will meet the ARARs and PRGs included in this Decision 

Document. 

If an action is appropriate based on the above criteria, and the contaminated 

soil volume is less than 5 cubic yards, the action will be performed as de- 

scribed in this document without issuance of an Implementation Document. 

5. Evaluate excavation versus covering. 

The decision to excavate or cover an area of cotwmination will be based on 

criteria that relate to the COCs, existing site conditions, cost, effectiveness, and 

implementability. The following criteria will be considered: 
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a) Depth of Contamination 

If greater than 4 feet depth, excavation becomes more complex due to 

OSHA requirements and costs increase. This favors the use of capping 

or a combination of excavation and capping. Shallow depth of contami- 

nation favors removal (excavation) because total volume may be small- 

er. 

b) Groundwater 

Is the contaminated area in. contact with groundwater as evidenced by 

contamination in downgradient wells or contaminated soils that are 

below the water table? If the source is in contact with groundwater, 

excavation may be favored since this could eliminate the source. 

Saturated soils will not normally be excavated as part of the Soil 

Remediation IM/IRA. 

c) Slope 

>5% - will tend to limit the use of simple vegetated soil covers due to 

erosion considerations. Slopes up to 20% may be covered using 

geotextiles, hardened surfaces, or terraces. 

d) Stability 

Slopes prone to failure would also be prone to cause failure of a cap or 

cover. In these situations, excavation may be favored. 

Areas which are likely to experience differential settlement over short 

distances would not be suitable for caps using geosynthetic materials. 
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e) Drainage 

Can good drainage of the site be developed either naturally or by 

regrading? If not, the use of caps or covers may not be feasible and 

excavation would be preferred. 

9 Soil TvPe 

Clays and silts are more stable under excavation than sands and 

gravels, which tend to flow into the hole being excavated. Therefore, 

clays and silts are better candidates for excavation while the presence 

of sand and gravel may favor capping. 

g) Soil/Contaminant Reactions 

Do soils readily adsorb contaminant particles? If so, then mobility is 

lower, potential for successful excavation is higher and potential for 

migration is lower. However, in situations where mobility is low, cap- 

ping may be preferred due to cost considerations. 

FIFO894 

h) Contaminant Tvpe 

Degradable versus Persistent - degradable are better candidates for 

capping, particularly over larger areas. 

Volatile versus Non-volatile - highly volatile contaminants are more 

difficult to excavate due to health and safety concerns. Therefore, 

capping would be preferred. 

Potential for Worker Safety Problems - Le., excavation may expose 

workers to volatiles or radioactive materials which require specialized 

PPE greater than Level C. 
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UtilitiedAdiacent Structures 

Excavation of contaminated soils adjacent to building foundations and 

buried critical utilities (Le., optical fiber cable, gas mains, water mains, 

and alarm systems) may not be advisable, and capping may be pre- 

ferred. 

Anticipated Future Use 

High use areas are more suited to excavation because this reduces the 

potential for exposure. 

Habitat 

Areas which are likely to attract burrowing animals should have armor- 

ing incorporated as part of cap design. 

costs 

Costs will be evaluated in detail in the Implementation Document for 

each appropriate Soil Remediation IM/IRA candidate. The following 

factors will be considered: 

Caps & Covers 
Design 
Construction 
Inspection 
Repair 

Excavation 
Removal 
Backfill 
Storage 
Disposal 
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6. Determine the type of cap/cover 

The actual type of caphover, if this option is selected, will be based on the 

above consideration plus maintenance requirements, compatibility with sur- 

rounding areas, and current use of the area. The use of a vegetated soil cover 

will generally be preferred; however, site-specific considerations may favor the 

use of concrete or asphalt. This evaluation will be provided in the Implementa- 

tion Document. 

A combination of cover and excavation may be selected for some sites. Since excavation 

requires backfilling with clean soil and either revegetating or paving, this alternative inherently 

includes the cappinglcover alternatives. 
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5.0 POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 

REQUIREMENTS (ARARs) AND TO-BE-CONSIDERED GUIDANCE (TBCS) 

This section contains potential ARARs and TBCs for the Rocky Flats Plant Soil Remediation 

IM/IRA. A summary of the ARARs and TBCs is included in Appendix C. 

5.1 INTRODUCTION 

This IM/IRA is designed to accomplish removal and capping of contaminated soils at the 

Rocky Flats Plant. Although the components of each interim action are unique, the soil 

removal/capping is not anticipated to result in the release of contaminants to surface water or 

ground water. Therefore, surface water and ground water standards will not be discussed in 

this section. The interim measures may result in air emissions, contaminated soils, and 

associated wastes intended for on site or off site disposal. This section presents current 

promulgated regulatory standards that may be applicable or relevant and appropriate to this 

proposal as well as guidance that will be considered along with ARARs. 

Under Section 121 (d)(l) of CERCIA, remedial actions that leave any hazardous substance, 

pollutant or contaminant on site, must attain a level of control that meets standards, require- 

ments, limitations, or criteria that are "applicable or relevant and appropriate" under the 

circumstances of the release. A remedial action that does not meet ARARs may be selected 

only if statutory waiver is available and determined to be appropriate. 
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"Applicable" requirements are those cleanup standards, standards of control and other 

substantive environmental protection requirements, criteria, or limitations promulgated under 

Federal or State law that specifically address a hazardous substance, pollutant or contami- 

nant, remedial action, location, or other circumstance at a remedial action site. "Relevant and 

appropriate" requirements are cleanup standards, standards of control and other substantive 

environmental protection requirements, criteria, or limitations promulgated under Federal or 

State law that, while not "applicable", address problems or situations sufficiently similar to 

those encountered at the site so that their use is well-suited to the particular site. 

The selected remedy will comply with all applicable or relevant and appropriate action- 

specific, chemical-specific and location-specific ARARs (Appendix C). Chemical-specific 

ARARs are those which set concentration limits for individual chemicals for air emission and 

soil standards. The action-specific ARARs apply to the use of specific technologies and 

practices such as excavation, surface impoundment or landfilling of hazardous waste. Finally, 

the location-specific ARARs relate to activities that are restricted from occurring in certain 

areas such as flood plains or wetlands. 

TBCs are non-promulgated advisories or guidance issued by Federal or State government 

that are not legally binding and do not have the status of potential ARARs. TBCs may be 

considered along with ARARs for the IM/IRAs as guidance. 
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5.2 AMBIENT OR CHEMICAL-SPECIFIC ARARS 

Chemical-specific ARARs are focused on the media of concern in which chemicals have been 

identified as the source of contamination. Therefore, for a specific IM/IRA, chemical-specific 

ARARs are those which set concentration limits for individual chemicals present in soil. There 

are no chemical-specific ARARs for soil; however, there are some guidance documents which 

can be used as TBCs. For example, the USEPA Office of Solid Waste and Emergency 

Response (OSWER) published guidance (Directive 9347-09FS) specific to delisting hazardous 

waste. There are about 30 chemicals in this guidance with a diminimus concentration for 

each which can be used as a TBC clean-up level. In addition, USEPA Region 111 and X have 

developed risk-based preliminary remediation goals (PRGs) for soil that may also be used as 

TBC clean-up levels. 

Location-specific ARARs relate to activities that are restricted from occurring in certain areas 

such as flood plains or wetlands. The provisions of 40 CFR 6.302(a) and (b) regarding 

construction that would have an adverse impact on wetlands or within a flood plain, the 

Endangered Species Act (16 USC 1531 et seq.), the Migratory Bird Treaty Act (16 USC 703 et 

seq.), the Bald Eagle Protection Act (16 USC 688 et seq.) and dredged or fill material into 

waters of the US (40 CFR 230) are all considered relevant and appropriate to Soil 

Remediation IM/IRA. Based upon where the soil removals will occur, DOE believes that there 
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will be no adverse impact on wetlands from the soil removals. However, coordination will be 

maintained with the U.S. Fish and Wildlife Service to minimize such adverse wildlife impact 

from implementation of Soil Remediation IM/IRAs. 

1 

I 5.4 ACTION-SPECIFIC ARARS 

The action-specific ARARs apply to operating specific technologies and practices such as 

excavation, surface impoundment or landfilling of hazardous waste. Specifically, regulations 

pertaining to air, landfill disposal restrictions, noise, wetlands, wildlife and radioactive wastes 

were reviewed. The Atomic Energy Act and the Occupational Safety and Health Act (OSHA) 

were reviewed as TBC material'. 

Air 

In the context of this IM/IRA, there is a very remote chance of any release of volatiles, 

semivolatiles, metals or radionuclides other than fugitive emissions. Even if such a release 

did occur, it would only be intermittent and of very brief duration. This IWI/IW does not 

include construction of underground facilities which might result in a greater release of volatile 

organics or radionuclides. Therefore, air emissions during remedial actions will be minimal. 

Releases of volatile organics or radionuclides would cause ambient air quality standards to be 

'The RFP is not NRC-licensed and regulated and, therefore, Atomic Energy Act regulations are 
designated as TBC. In addition, worker protection under OSHA is not considered an ARAR under 
CERCIA. 
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potentially relevant or appropriate for construction activity. For example, the National Ambient 

Air Quality Standards (NAAQS) (40 CFR Part 50) require that the annual geometric mean 

particulate matter emissions be less than 75 micrograms per cubic meter (pg/m3) and that the 

maximum 24-hour emissions be less than 26 pg/m3. The 24-hour maximum cannot be 

exceeded more than once each year. However, this standard applies to Air Quality Control 

Regions, which are large areas encompassing a wide variety of industrial-type facilities. 

Similarly, Colorado Air Quality Control Regions, outlined in the Colorado Ambient Air Quality 

Standards (5 CCR 1001 -1 4), apply to an entire region, not to individual sites, unless a specific 

site presents an adverse impact on the air quality standards for the Air Quality Control Region 

in which it is located. These numerical standards will not be applied individually to the 

specific emissions from the IM/IRA since the DOE does not anticipate that the IM/IRAs will be 

a major source or have a significant emissions rate as defined by either State or Federal 

regulations. However, this can not be definitively determined until each specific Soil 

Remediation IM/IRA is proposed. Should the IM/IRA for any site be shown to cause a 

significant adverse air quality impact, activity on that site (IHSS) may be deferred until the 

entire OU is ready for remediation. 

The Colorado Emission Control Regulations for Particulates, Smokes, Carbon Monoxide and 

Sulfur Oxides (Regulation No. 1 of 5 CCR 1001 -3) is applicable to the Soil Remediation 

IM/IRA. This regulation sets emission limitations, equipment requirements, and work practices 

intended to control the emission of particulates, smokes, and sulfur oxides from new and 

existing stationary sources (whether or not they have received a permit). Regulation No. 1 
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imposes requirements on the opacity of emissions from stationary sources (20 percent 

opacity). No new stationary sources or significant increases in emissions from existing 

stationary sources are expected under this IM/IRA. Therefore, this regulation will not apply. 

However, Regulation No. 1 Part Ill (d) (5 CCR 1001 -3) contains specific provisions to control 

fugitive particulate emissions. All available practical methods which are technologically 

feasible and economically reasonable are required to minimize fugitive particulate emissions. 

Possible sources of emissions include unpaved and paved roadways, construction activities, 

mining activities, haul trucks, tailings piles and ponds, and demolition, blasting and sandblast- 

ing activities. Regulation No. 1 Part 111 (d) was found to be applicable and relevant and 

appropriate. 

Regulation No. 6 (5 CCR 1001-8) implements and enforces standards of performance for new 

stationary sources. Stationary sources include fossil fuel fired steam generators, electric utility 

steam generating units, incinerators, and certain smelters. Regulation No. 6 addresses 

specific processes, production facilities and operations which are extremely dissimilar from 

the soil removal/capping proposed by this IM/IRA and, therefore, were found not to be 

applicable. 

Regulation No. 7 (5 CCR 1001 -9) sets emission limitations, equipment requirements and work 

practices to control the emission of volatile organic compounds (VOCs) from existing or new 

stationary sources. Control measures in this regulation are designed to reduce the ambient 

concentrations of ozone in ozone non-attainment areas. Regulation No. 7 addresses sources 
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which are dissimilar from the proposed removal actions of the IM/IRAs and, therefore, is not 

applicable. Regulation No. 8 (5 CCR 1001 -1 0) sets emission control requirements for 

hazardous air pollutants, including beryllium, mercury and lead. Regulation No. 8 was found 

to be applicable and relevant and appropriate. 

In summary, Regulations No. 1, 7 and 8 of the Colorado Air Quality Control Act (CRS 25-7- 

101 to 505) are relevant and appropriate because they specifically address particulate 

emissions from construction activities and the 20 percent opacity limitation. However, further 

review found these regulations as not applicable because they do not specifically address a 

remedial action or circumstance under CERCLA. 

The Control of Hazardous Air Pollutants are outlined in the National Emissions Standards for 

Hazardous Air Pollutants (NESHAPS) under 40 CFR Part 61 and Colorado Regulation No. 8 (5 

CCR 1001-10). The standards contained in the NESHAPS (40 CFR Part 61) were reviewed 

and determined to be applicable to the Soil Remediation IM/IRAs for benzene and 

radionuclides. For example, Subpart J applies to sources which include equipment which 

contains or contacts a fluid that is at least 10 percent benzene by weight. In addition, 

Subpart V is considered relevant and appropriate because it addresses fugitive emissions. 

For soils containing listed contaminants, requirements will be followed to minimize emissions. 
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For other chemicals2, however, the NESHAPs applies to manufacturing processes and 

stationary sources of the pollutants not short-term construction activity. 

Land Disposal Restrictions and Removal of Soil 

For material determined to be hazardous waste, substantive State and Federal provisions are 

applicable to their management. These substantive provisions include but are not limited to: 

40 CFR Part 262 (Standards Applicable to Generators of Hazardous Waste), 40 CFR Part 263 

(Standards Applicable to Transporters of Hazardous Waste) and 40 CFR Part 264 (Standards 

for Owners and Operators of Hazardous Waste). These provisions are also covered in the 

Colorado Hazardous Waste Act (CRS 25-1 5-1 01 to 31 3). The Colorado Hazardous Waste Act 

contains guidelines and requirements for hazardous waste disposal sites. 

The Land Ban regulations (40 CFR 268) are a direct result of the Hazardous and Solid Waste 

Amendments (HSWA) of 1984. For each hazardous waste, EPA establishes treatment stan- 

dards that are protective of human health and the environment when the wastes are land 

disposed. Land disposal includes placement in a landfill, surface impoundment, waste pile, 

injection well, land treatment facility, salt dome or salt bed formation, underground mine or 

cave, or concrete vault or bunker. The Land Ban regulations were reviewed and determined 

2Part A of Colorado Regulation No. 8 (5 CCR 1001 -1 0) specifies emission control requirements for 
four pollutants listed by EPA in its NESHAPs program (i.e., beryllium, mercury, benzene, and vinyl 
chloride). In addition, Regulation No. 8 also addresses lead and hydrogen sulfide. 
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to be applicable and relevant and appropriate for any excavated soil that will be sent off site 

for disposal3. 

The Corrective Action Management Units (CAMU) and Temporary Units Final Rule (58 FR 

8656) was also reviewed. Although, at this time, the State of Colorado has not decided 

whether to adopt this rule in its annual RCRA authorization package, the CAMU rule may 

apply in the future. This rule allows establishment of a remediation unit under RCRA 

corrective action within which management of remediation waste does not constitute 

placement or disposal; therefore, remediated wastes would not have to comply with land 

disposal restrictions. An EPA regional administrator (or state hazardous waste program 

director) is authorized to designate a CAMU. In the event that a CAMU is established, criteria 

found in 40 CFR 264.552 would be considered applicable or relevant and appropriate under 

action-specific ARARs. 

I 
I 
I 

In addition, the Nuclear Regulatory Commission (NRC) rules specific to land disposal (10 CFR 

Part 61) of radioactive wastes are applicable to radioactive wastes placed in the ground. The 

Colorado Radiation Control Standard (6 CCR 1007-1 ) was reviewed and determined to be 

applicable as an ARAR. The standard presents an alpha activity limit for disposal of materials 

in soil (5 pCi/g). 

31n addition, USEPAs proposed rule on Hazardous Soil (58 FR 48092) was reviewed. This rule 
proposed the regulatory framework for treatment of soil containing characteristic or listed waste in 
accordance with the land disposal requirements. This rule will be finalized in the Hazardous Waste 
Identification Rule due to be published in October 1994 and will have an impact on compliance with 
the land disposal restrictions. 
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Noise 

The Colorado Noise Abatement Statute (CRS Section 25-1 2-1 03) is applicable and relevant 

and appropriate. It is more stringent than any applicable or relevant and appropriate Federal 

standard, requirement, criterion or limitation. 

I 
I 

I 
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According to the standards, sound levels radiating from a property line at a distance of 25 

feet or more in excess of the A-weighted sound levels in decibels [dB(A)] established for the 

following time periods and zones shall constitute prima facie evidence that such noise is a 

public nuisance: 

Zone 
7:OO a.m. to 
Next 7:OO p.m. 

Residential 55 dB(A) 
Commercial 60 dB(A) 
Light Industrial 70 dB(A) 
Industrial 80 dB(A) 

7:OO p.m. to 
Next 7:OO a.m. 

50 dB(A) 
55 dB(A) 
65 dB(A) 
75 dB(A) 

Between 7:OO a.m. and 7:OO p.m., noise levels may be increased by ten dB(A) for a period of 

not to exceed fifteen minutes in any one-hour period. In addition, periodic, impulsive, or shrill 

noises shall be considered a public nuisance when such noises are at a sound level of five 

dB(A) less than those listed above. Construction projects are subject to the maximum 

permissible noise levels specified for industrial zones for the period within which construction 

is to be completed pursuant to any applicable construction permit issued by proper authority 

or, if no time limitation is imposed, for a reasonable period of time for completion of the 

project. 
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Wetlands and Wildlife 

DOE does not believe that any wetlands could be adversely affected by the Soil Remediation 

IM/IRB. However, until a final design for each removal is selected, it cannot be definitively 

determined that no impact on wetlands will occur. If the final site selection and/or design 

results in an impact on wetlands, the DOE will review the regulatory provisions concerning 

wetlands impact and other appropriate guidance, and will proceed in a manner consistent 

with those provisions. There are no action-specific regulations for wetlands; however, 

location-specific regulations are mentioned in Section 5.3. The Colorado Wildlife Enforcement 

and Penalties (CRS 33-1 -1 01 et seq.), which prohibits actions detrimental to wildlife, is 

relevant and appropriate. Coordination will be maintained throughout the project with the 

U.S. Fish and Wildlife Service concerning any potential impacts on wetlands or wildlife. 

Radioactive Wastes 

The Atomic Energy Act (CFR Title 10 Article 20) outlines provisions, requirements, and 

standards in the management of radioactive materials. Colorado State Radiation Control 

(CRS 925-1 1 Parts 1 and 2; and 6 CCR 1007-1) provides provisions and outlines state 

requirements in the management of radioactive materials and radioactive waste. 6 CCR 1007- 

1 Part 14 establishes the requirements for land disposal of low-level radioactive wastes, and 

Part 15 identifies the standards for low-level radioactive wastes. DOE provides guidance in the 

management of radioactive wastes from generation to disposal. All of these are considered 

ARARs. 

5.5 DEPARTMENT OF ENERGY ORDERS 

The DOE orders are not promulgated requirements and are not potential ARARs (EPA, 1989). 

The orders have been developed for internal DOE use and are not subjected to public review 
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and comment before issuance. The following orders incorporate guideline concentrations for 

chemicals and radionuclides: 

DOE Order 5400.4 'General Environmental Protection Program' 

DOE Order 5400.1 establishes DOE'S environmental protection program requirements for 

compliance with applicable Federal, State and local environmental laws, regulations, and 

policies. This Order details the mandatory environmental protection standards that DOE will 

follow at all facilities. These standards are referenced in this document as appropriate for the 

proposed interim actions. 

DOE Order 5400.5 "Radiation Protection of the Public and the Environment" 

The DOE Directive 5400.5 (DOE, 1990) establishes broad standards and requirements 

designed to protect the public and environment against undue risk from radiation released 

from routine DOE activities and remedial actions. The following radiation exposure limits have 

been defined for members of the public: 

b an effective dose equivalent of less than 100 millirem/year (all exposure 
pathways considered); 

0 a dose of less than 5 remlyear to any organ (all exposure pathways consid- 
ered); 

Q doses of less than 25 millirem/year to the whole body and 75 millirem/year to 
any organ (only airborne emissions and exposure pathways considered); 

e doses of less than 25 millirem/year to the whole body and 75 millirem/year to 
any organ (all exposure pathways considered, but only for releases from 
facilities that manage and store spent nuclear fuel, high-level waste or 
transuranic waste); 

an effective dose of less than 4 millirem/year (only the drinking water pathway 
considered); and 
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e DOE personnel and contractors shall strive to ensure that radiation doses to 
members of the public are as low as reasonably achievable below the appropri- 
ate limits. 

The directive includes derived concentration guidelines (DCGs) for discharges of radioactively 

contaminated liquids to surface waters, aquifers, soil and sanitary sewerage systems. 

Chapter VI "Residual Radioactive Material" sets the requirements and guidelines for the 

cleanup and management of residual radioactive materials in soils. DOE 5400.5 will be 

considered in the Soil Remediation lM/lRA4. 

DOE 5820.2A "Radioactive Waste Management" 

This order establishes policies, guidelines and requirements for managing DOE radioactively 

contaminated waste (e.g., transuranic and low level waste) starting with its generation and 

continuing through disposal. The requirements of this order are applicable to any radioactive- 

ly contaminated waste, which, for the purpose of this document, would be generated from an 

IM/IRA involving radioactively contaminated soil. 

5.6 NATIONAL ENVIRONMENTAL POLICY ACT (NEPA) 

Although NEPA requirements were waived by Congress and the 1 1 th Circuit Court of Appeals 

for the CERCLA and RCW programs, respectively, DOE has continued to apply NEPA to 

RCM and CERCL4 actions. The actions proposed to be taken under the generic Soil 

Remediation IM/IRA decision document, however, are categorically excluded from the 

preparation of either an Environmental Impact Statement (EIS) or an Environmental Assess- 

ment (EA). Under the authority of NEPA, DOE has identified classes of actions that individual- 

ly or cumulatively will not cause adverse impacts to the environment and, therefore, can be 

4Currently, in order to determine if a waste is radioactively contaminated for disposal purposes 
(either on site or off site), the material must first have a radiological evaluation performed in accor- 
dance with the No-Radioactivity-Added (NRA) program. 
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categorically excluded from NEPA. Regardless of these exclusions, the intent of NEPA (that 

is, to ensure the consideration of the widest possible range of beneficial uses of the environ- 

ment with the goal of protecting the human environment) will absolutely be adhered to by all 

Soil Remediation IM/IRB actions. 

The most relevant categorical exclusion that is applicable to Soil Remediation IM/IRA actions 

is as follows: 

Removal actions under CERCIA (including those taken as final response 
actions and those taken before remedial action) and removal-type actions 
similar in scope under RCRA . . . including treatment, recovery, storage, or 
disposal of wastes at existing facilities. Actions include, but are not limited to: 
(a) capping or other containment of contaminated soils or sludges if the 
capping or containment would not affect future groundwater remediation and if 
needed to reduce migration of hazardous substances, pollutants, contaminants 
, . . into soil, groundwater, surface water or air; and (b) excavation or consoli- 
dation of contaminated soils or materials from drainage channels, retention 
basins, ponds, and spill areas . , . if such actions would reduce the spread of, 
or direct contact with, the contamination (1 0 CFR Part 1021 , Subpart D, 
Appendix B). 

Note, however, that an action can not be categorically excluded if it, among other things, 

meets any of the following conditions. 

0 It is "connected" to other actions with potentially significant impacts, or is 
related to other proposed actions with cumulatively significant impacts (1 0 CFR 
1021.41 0). 

0 It requires siting and construction or major expansion of waste storage, 
disposal, recovery, or treatment facilities (1 0 CFR 1021 , Subpart D, 
Appendix B). The Accelerated Cleanup Program at Rocky Flats is 
predicted on the construction or possible expansion of waste storage 
facilities; however, the Soil Remediation IM/IRA actions alone are not the 
cause for these expansion plans. Regardless, incorporated into the 
planning process for constructing a waste storage facility is the explicit 
consideration of NEPA requirements for such a project. 
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It adversely affects environmentally sensitive resources such as threat- 
ened or endangered species, or floodplains or wetlands (1 0 CFR 1021, 
Subpart D, Appendix B). 

Regular communication will be maintained with the DOE-RFO NEPA Coordinator to, among 

other things, maintain the eligibility of Soil Remediation IM/IRA actions for the categorical 

exclusion. 
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6.0 RISK EVALUATION METHODOLOGY 

6.1 RISK ASSESSMENT FOR IM/IRA 

Current risk assessment methods were developed as part of CERCLA in order to demonstrate 

that the Superfund program appropriately considers protection of human health in the 

remedial process at CERCLA sites. This is accomplished by analyzing "baseline" risks, i.e. 

risks of adverse health effects that might exist if no remediation or institutional controls were 

applied at a site. Baseline risks are also used to determine the need for action at sites and 

the extent of such action. The risk assessment method for Superfund was developed to 

provide a consistent process for evaluating and documenting public health threats at sites. 

6.2 ROLE OF RISK ASSESSMENT IN THE IM/IRA PROCESS 

A semi-quantitative screening level approach to risk assessment has been taken for the Soil 

Remediation IM/IRA. This is appropriate because of EPA's proactive stance with regard to 

interim and early actions at CERCWRCRA sites. Several EPA guidance documents or 

directives support this approach, and relevant portions are discussed below. 

In the guidance entitled Role of the Baseline Risk Assessment in Superfund Remedy 

Selection Decisions (EPA 1991 b), "Early and interim actions" are addressed. The text states, 

"Early and interim actions RODS do not require a completed baseline risk assessment, 

although enough information must be available to demonstrate the potential for risk and the 

need to take action ... These data should include a summary of COCs, concentrations, and 

relevant exposure information. A discussion should accompany these data explaining the 

need for immediate remedial action based on the presence of contamination that, if left 

unaddressed in the short-term, either contributes immediate risk or degradation of the 

environmenthatural resources... The interim action ROD, however, should demonstrate 
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qualitatively (and quantitatively, if possible) that there is a risk or potential for risk and explain 

how the temporary measures selected will address a portion of this risk." 

EPA has recently published guidance entitled Guidance on Conducting Mon-Time Critical 

Removal Actions under CERCLA (EPA, 1993). The guidance states that "A risk evaluation that 

identifies only COCs in the affected media, contaminant concentrations, and the toxicity 

associated with the chemicals can be sufficient to justify taking an action." The guidance also 

states that when potential ARARs for COCs do not exist, risk-based chemical concentrations 

should be used, Le., PRGs. 

These texts would indicate that a qualitative, screening level approach to risk assessment for 

IM/IRA is reasonable. A screening level approach is not intended to replace the quantitative 

baseline risk assessment that is part of the RI process, but is meant to expedite and stream- 

line the process for implementating IM/IRAs. 

6.3 IDENTIFICATION OF POTENTIAL CONTAMINANTS OF CONCERN 

For each IM/IRA considered, potential contaminants of concern (PCOCs) will be identified 

based on several sources of information. One of these is chemical-specific data on waste 

streams and inventories. In addition, if adequate site data are available, a comparison to 

background concentrations (primarily for metals and radionuclides) and/or to PRGs will also 

be performed. The comparison to background will be performed by comparing maximum 

contaminant levels to upper tolerance limits (UTL) on background concentrations. Com- 

pounds that are greater than background or that occur at levels that exceed PRGs will be 

retained as PCOCs. More discussion on the development and use of PRGs is presented in 

Section 6.4. 
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6.4 QUANTIFYING POTENTIAL RISKS FOR IM/IRA 

The initial screening process for evaluating IHSSs for the Soil Remediation of IM/IRA is 

qualitative in approach (ICF Kaiser Engineers, 1 994). However, following the initial screening, 

a method will be applied to quantitatively address potential risk. For the IM/IRAs, DOE 

proposes to address risk by developing PRGs for comparison to IM/IRA-specific contami- 

nants. This approach is consistent with the agreement between the Agencies entitled "Data 

Aggregation for Human Health Exposure Assessment." These PRGs have been developed 

and are being reviewed by the €PA and CDH. Use of PRGs will significantly streamline the 

process since the comparison would be to maximum detected concentrations for an 

exposure area (IHSS). However, there are still unresolved issues such as specific assump- 

tions for land use and target receptors. The PRGs are based on several different land uses, 

receptors, and exposure routes. The basic assumptions used in developing these PRGs are 

provided below and methods are consistent with both CERCLA and RCRA Guidance on 

developing such benchmark levels (€PA 1990 and 1991 a). The basic approach used for 

developing PRGs relevant to the Soil Remediation IM/IRA includes the following: 

b Target receptors include future on site commercial/industriaI workers and 

ecological researchers. PRGs based on off site residential receptors are not 

considered, because those for on site receptors are more reasonable for this 

application and consideration of off site receptors would necessitate use of 

complex environmental modeling. 

b Target cancer risk is 1 x 10" for carcinogens and a hazard quotient (HQ) of 1 

for noncarcinogens. 

b Exposure routes for soil contamination considered in development of PRGs 

include ingestion of soil, inhalation (VOCs or inorganics in soil particulates) 

depending on the particular receptor, and external (gamma) radiation exposure. 
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More complex pathway analysis is generally not warranted for PRGs and 

introduces an increasing level of uncertainty in the process. 

For use as a screening tool for IWI/IRBs, some modifications of the outlined approach ham 

been made. These modifications include presenting PRGs based on the full risk range (as 

defined by CERCIA and RCRA) of 1 O4 to 1 O4 (EPA 1990 and 1991 a). Consideration of risks 

higher than 1 O4 may be appropriate, for example, in areas where future land use is anticipat- 

ed to be restricted to nonresidential uses and access will be regulated by institutional 

controls. Similarly, for certain areas it would be inappropriate to consider PRGs based on 

residential land uses which, logically, will not occur. In this case, PRGs based on commer- 

cial/industrial receptors would be more applicable. 

Programmatic risk-based PRGs have been developed by DOE which will be considered in 

establishing initial sitewide cleanup targets (DOE, July 1994). These PRGs are provided in 

Appendix D. It should be noted that these PRGs are currently under review by EPA and CDH 

and may undergo revision. 

Considering the issues discussed above, the following applications of PRGs and target risks 

will be used: 

0 If representative IHSS data indicate that contaminant concentrations are below 

background concentration or below levels associated with 1 O4 risk or HQ of 1 , 
NFA is appropriate. NFA at a higher target risk level may also be appropriate, 

based on risk management decisions concerning land use, and the PCOCs. 

Proposed RCRA regulations (EPA, 1990) for corrective action, for example, 

state that a target risk of lo5 should be used for PRGs based on carcinogens 

assigned a weight-of-evidence classification of "C" (possible human carcino- 

gen). 
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b If representative IHSS data indicate that contaminant concentrations exceed the 

1 O4 risk level, PEA is probably appropriate. This decision, however, will be 

heavily influenced by analysis of data to determine the degree to which PEA 

could be implemented and effective. For example, contaminant levels for an 

IHSS may exceed the lo4 target risk, but significant data gaps may exist or 

data may indicate that the areal extent of contamination is too extensive to be 

addressed by PEA. 

b If neither NFA nor PEA is applicable, the decision on an appropriate action on 

the IHSS will be deferred until after the RCRA Facility Investigation/Remedial 

Investigation (RFI/RI) is performed. This would likely be the case for IHSSs with 

risk levels between 10" and lo4, for which potential risks will be more rigor- 

ously quantified later (Le., in a baseline risk assessment). 

6.5 RISK MANAGEMENT IN THE RISK ASSESSMENT PROCESS 

Many of the above considerations require risk management decisions in order for the interim 

action to be undertaken. Some of these include: 

b Assumptions concerning future land use and associated receptors; 

Decisions concerning what, if any, interim action is necessary to protect human 

Evaluation of economic, social, and political consequences of regulatory 

8 Target risk or risk range to be considered; 
0 

health and the environment, and what level of protection is required; 
b 

options. 

In this document, alternatives for the Soil Remediation IM/IRA are either as NFA or PEA. PEA 

alternatives include limited excavation and/or capping. Both RCRA-CMS and CERCIA-RI/FS 
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guidance provide a list of evaluation factors to be considered for selecting a remedy. Of these 

factors, the following include some component for consideration of risks: 

8 Overall protection of human health and the environment must be demonstrated. 

0 Long-term reliability and effectiveness - The magnitude of residual risks remain- 

ing following a remedy must be considered in terms of volumes and concentra- 

tions, 

0 Reduction of toxicity, mobility, or volume - This factor includes consideration of 

amounts of contaminants treated or removed, and the toxicity and potential fate 

and transport mechanisms that may impact residuals. 

0 Short-term effectiveness of a potential remedy - Short-term risks to the commu- 

nity, workers, and environment during implementation of a remedy are consid- 

ered. 

For each IM/IRA, all proposed alternatives will be evaluated for the above factors in terms of 

potential risks. Overall protection of human health and the environment will be assessed for 

all proposed alternatives in terms of existing risks and residual risks following any 

remediation. 

In general terms, the following can be inferred for the NFA alternative: 

0 The alternative is expected to be reliable and effective for the long-term be- 

cause risks are estimated to be low. 

0 There is no reduction in toxicity, mobility or volume because no further treat- 

ment is applied. 
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0 There are no short-term risks because no further treatment is applied. 

Similarly, the following can be inferred regarding the PEA alternatives: 

0 Either remedy would be effective and provide protection pending the final 

remediation action. Residual risks would be reduced either through removal of 

contaminants or elimination of an exposure pathway through capping. 

0 Capping would result in reduction of mobility, but would not result in reduction 

of toxicity or volume. Excavation and the proposed cover for such actions 

would result in reduction in toxicity, mobility and volume. 

0 Short-term effectiveness will be achieved by using appropriate control mea- 

sures such as dust control and temporary covers for excavated areas. 
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7.0 WASTE MANAGEMENT 

This section discusses in general terms the Rocky Flats Plant Field Operation Procedures 

applicable to managing wastes generated during the Soil Remediation IM/IRB. Additional 

procedures may require development depending on type of containerization and off site 

disposal location. These procedures will be included in the Implementation Plan. A more 

specific discussion of waste management procedures is presented in Appendix E. The site 

manager will be responsible for adhering to these procedures and, in general, the proper 

handling of all materials generated during soil remediation IM/IRAs. This section discusses 

the handling of the generated waste, waste storage/disposal options, and managing field 

decontamination wastes. 

7.1 HANDLING OF WASTE FROM SOIL IM/IRAS 

The contaminated soil (containing low-level radioactive, low-level mixed, or hazardous 

materials) removed from the IHSS during the IM/IRA will be containerized at the site in drums 

(either 55-gallon or 30-gallon), in half-boxes, or large capacity roll-off containers depending on 

the expected volume of contaminated soil. The intent will be to minimize the number of 

containers. No soil will be excavated without the approval of Rocky Fiats Waste Manage- 

ment. 

Before soils are excavated, the site team will secure the necessav drums or containers to 

store the wastes. The site team will receive the drums or containers from EG&G, and EG&G 

will assign each a unique identifying number. The site team will use this number to track 

each drum or container on a Field Log Form until it is returned to EG&G. 

Once a drum or container is filled, it will be sealed with a bolt and a temporary sample 

custody seal will be placed on it. The site team will then mark each drum or container with 

proper 'locational information, sample number@) of samples taken from the container, and 
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date it was filled. This information will also be recorded on the Field Log Form. The 

containers will then be transported to a waste transfer/storage area. 

At the storage/transfer area, the site team will present copies of the completed Field Log 

Forms and other required documentation (see Appendix E) to the receiving EG&G Waste 

Operations or Waste Management personnel. The receiving EG&G personnel will inspect the 

drums or containers and if they pass inspection, the EG&G personnel will sign the forms and 

relieve the site team of the responsibility for the drums. 

7.2 STORAGE/DISPOSAL OPTIONS FOR WASTE FROM SOILS IM/IRAS 

The options for disposing of the contaminated soils removed during IM/IRAs will depend on 

whether the waste is characterized as hazardous, low-level radioactive, or low-level mixed 

waste. Contaminated soils characterized as hazardous waste will be transported off site for 

disposal in accordance with Waste Management procedures. 

7.3 MANAGING FIELD DECONTAMINATION WASTES 

The site team will reduce the contamination of equipment and container surfaces in the field 

in an effort to reduce overall contamination before these items are moved from the work site. 

To accomplish this decontamination, the site team will follow all applicable procedures, 

including documentation requirements, as specified in Field Operation Procedure F0.3 - 
General Equipment Decontamination and Field Operation Procedure F0.4 - Heavy Equipment 

Decontamination. These and other procedures identified in this section are discussed in 

more detail in Appendix E. 

The site team will follow the procedures specified in Field Operation Procedure F0.7 - 
Handling of Decontamination Water and Wash Water to properly dispose of any water 

generated during field decontamination activities. In general, the site team will contain 
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decontamination water in drums. The site team will properly dispose of decontamination 

water per established plant procedures. 

The site team will dispose of potentially contaminated personal protective equipment (PK)  in 

accordance with Field Operation Procedure F0.6 - Handling of PPE. In general, PPE will be 

double-bagged in 3-mil plastic bags and these bags will be transported to the specified 

location for disposal. 

7-3 



I 
I 
I 
I 
1 
I 
1 
I 
I 
1 
I 

Soil Remediation IM/IRA DRAFT FINAL 
Decision Document 
September 1994 

8.0 DOCUMENTATION 

8.1 IMPLEMENTATION DOCUMENTS 

An IM/IRA Implementation Document for each candidate site other than small volume 

removals will be issued by DOE when sufficient data have been assembled to meet the 

criteria specified in Section 4 and Appendix B. The purpose of the Implementation Document 

is to: 

e Provide a brief site history and description, 

e List the data for the site related to the proposed action, 

e Explain the rationale for selection of the interim action in accordance with 
Sections 4, and 

e Provide engineering plans and specifications in sufficient detail to implement 
the action. 

A recommended outline for Soils Remediation IM/IRA Implementation Documents is shown in 

Table 8-1. 

A thirty day (calendar) review period will be provided for regulatory review (EPA and State) of 

the Implementation Document once it is issued. Unless a request to postpone the action is 

received prior to expiration of the review period, DOE may commence work. 

The first section of the Implementation Document will provide a brief history of the IHSS and 

describe previous remediation and enforcement activities. More detailed information related 

to site history will be referenced. 

The Implementation Document will include a physical site description. The purpose of this 

portion of the document is to describe site physical conditions using text and figures. Only 
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TABLE 8-1 

SOIL REMEDIATION IMIIRA 
IMPLEMENTATION DOCUMENT OUTLINE 

SITE DESCRIPTION 

1.1 
1.2 Site Description 

Site History and Previous Remediation/Enforcement Activities 

1.2.1 Topography 
1.2.2 Hydrology 
1.2.3 Utilities 
Current and Projected Future Use 1.3 

SUMMARY OF CONTAMINANTS 

2.1 Contaminants of Concern 
2.2 Extent of Contaminants 

COMPARISON OF ALTERNATIVES TO CRITERIA 

SELECTED ACTION 

CONSTRUCTION WORK PLAN 

SCHEDULE 

ESTIMATED COST 

APPENDIX A - DATA LISTING 
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physical features which may be relevant to selection and implementation of the remedy will be 

included. Of particular interest are surface topography, depth to groundwater (or 

potentiometric surface) across the site, location of utilities (underground and overhead), 

location of roads and paved areas, location of adjacent buildings, sensitive wildlife areas, soil 

classifications, and site specific geology. Related information not directly required for 

selection and implementation will be incorporated by reference. 

Current and projected future land use will be briefly discussed in the Implementation 

Document if it impacts remedial selection action, Although the future use of the site may not 

be defined at the time the Implementation Document is issued, those site conditions that may 

influence future land use as well as remedial action will be identified. Examples of such 

conditions include: location within a flood plain, slope, proximity to the Industrial Area or to 

valuable habitat. 

The Implementation Document will contain a brief summary of the contaminant data for the 

site which is relevant to the action. COCs will be identified as described in Section 5 of the 

Decision Document. Data may be summarized in tabular form and in drawings showing 

sampling locations and approximate distributions (horizontal and vertical) of COCs. 

An appendix will be provided which lists all soils data used to determine the type and extent 

of the action. If existing soils data are not used in the remedy selection or implementation 

process, an explanation will be provided detailing the reasons for rejection. Ground and 

surface water data will be included only as appropriate. 

The rational for selecting the site specific remedy will be included. A brief discussion of 

alternative capping or excavation combinations will be presented as appropriate. 

Engineering documentation (drawings and specifications) required to execute the action will 

be included in the Implementation Document. Final drawings will include existing topography, 
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proposed final topography, building locations, utility locations, survey benchmark locations, 

location of proposed sampling points, estimated limits of excavation, waste haul routes and 

site access roads. Additional design details will be provided as required (Le., for placement 

of geotextile mats, drainage facilities, cover layers, concrete reinforcement, etc.). 

Specifications and procedures contained in this Decision Document may be incorporated in 

the Implementation Document by reference. When specifications contained in this Decision 

Document are modified, a new specification will be prepared and included in the Implementa- 

tion Document. Site specific seed mixtures will be specified. 

The Implementation Document will contain a construction work plan which will briefly describe 

the proposed construction methods and sequence of execution. A project schedule will also 

be provided along with a construction cost estimate. A sampling plan for confirmation 

sampling will also be included. 

Although a site-specific health and safety plan will be prepared for the work, this plan will be 

considered an internal document and will not be included in the Implementation Document. 

8.2 COMPLETION DOCUMENTS 

The Completion Report will be part of the permanent IM/IFW record and will be used by OU 

managers as input to the RI/FS process as appropriate. A Completion Report will be 

prepared for each action including small volume removals after all IM/IRA work is completed 

and analytical data are validated. The report will consist of a brief description of the work 

which was completed, analytical results and exceptions to the original plan. Correspondence 

with regulatory agencies related to implementation of the action will be included in the 

completion report. 

8-4 



I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

Soil Remediation IM/IRA DRAFT FINAL 
Decision Document 
September 1994 

The completion report will also contain the "as-constructed" drawings for the remedial action. 

These drawings will show the actual limits and depths of excavation and the extent of the 

caps and covers based upon both field notes and survey data. The location of verification 

samples will be indicated on a site plan and survey locations will be provided in an appendix. 

8.3 MONTHLY REPORTING 

Monthly progress reports will be prepared to keep EPA and the State apprised of the 

progress of the activities required for implementation of the Soil Remediation IM/IRA. The 

progress reports will provide information regarding status of work performed during the 

previous month, consisting of action specific details including, but not limited to: samples 

taken, status of construction work for all remedial/corrective actions taken, problems 

encountered and their resolution, status of analytical results, and results of environmental 

monitoring related to remedial/corrective action. 
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9.0 EPA, STATE & PUBLIC COMMENTS 

This section to be prepared later. 
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10.0 RESPONSIVENESS SUMMARY 

This section to be prepared later. 

10-1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Soil Remediation IM/IRA DRAFT FINAL 
Decision Document 
September 1994 

11 .O REFERENCES 

DOE, 1991. InterAgency Agreement. 

EG&G Rocky Flats, Inc., 1994, An Analysis of the Potential for Redirection of the 
Rocky Flats Environmental Program. February 1 994. 

EPA Guidance Document for Assessment of RCRA Environmental Data Quality - Office 
of Solid Waste 

EPA, 1979, Radiochemical Analytical Procedures for Analysis of Environmental Sam- 
ples, Report No. EMSL-LY-0539-1, U.S. Environmental Protection Agency, Las 
Vegas, Nevada. 

EPA, 1986, Test Methods for Evaluating Solid Waste, U.S. Environmental Protection 
Agency, Office of Solid Waste and Emergency Response, Third Edition (with 
periodic updates), November. 

EPA, 1988, Guidance for Conducting Remedial Investigations and Feasibility Studies 
under CERCLA, Interim Final, U.S. Environmental Protection Agency, Office of 
Emergency and Remedial Response, EPA/540/G-89/004, OSWER Directive 
9355.3-01, October. 

EPA, 1989a, Methods for Evaluating the Attainment of Cleanup Standards, Volume 1, 
Soils and Solid Media, U.S. Environmental Protection Agency, Office of Policy, 
Planning and Evaluation, EPA 230/02-89-042, PB89-234959. 

EPA, 1989b, Guidance on Preparing Superfund Decision Documents: The Proposed 
Plan, The Record of Decision, Explanation of Significant Differences, The 
Record of Decision Amendment, Interim Final, U.S. Environmental Protection 
Agency, Office of Emergency and Remedial Response, EPA/540/G-89/007. 

EPA 1990. Corrective Action for Solid Waste Management Units (SWMUs) at Hazard- 
ous Waste Management Facilities. Proposed Rule. Federal Register. Vol. 55, 
No. 145. Friday, July 27, 1990. 

EPA 1991a. Risk Assessment Guidance for Superfund: Vol. I - Human Health Evalua- 
tion Manual (Part B, Development of Risk-based Preliminary Remediation 
Goals). Publication 9285.7-01 B. Interim. 

EPA 1991 b. Role of the Baseline Risk Assessment in Superfund Remedy Selection 
Decisions Office of Solid Waste and Emergency Response (OSWER) Directive 
9355.0-30. 

FiFo886 11-1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

Soil Remediation IM/IRA DRAFT FINAL 
Decision Document 
SeDtember 1994 

EPA 1993. Guidance on Conducting Non-Time Critical Removal Actions Under 
CERCLA. EPA Office of Emergency and Remedial Response. EPA/540-R-93- 
057. PB93-963402, August. 

ICF Kaiser Engineers, Inc., 1994, Process for Determining the Remediation Category of 
IHSSs, Prepared for EG8G Rocky Flats, Inc. 

Morrison Knudsen Corporation, 1993, A Revised Approach to Implementation of 
IM/IRAs at Rocky Flats, prepared for ICF Kaiser Engineers, Inc. 

U.S. Department of Agriculture, Soil Conservation Service, 1972. SCS National Engi- 
neering Handbook, Section 4, Hydrology. 

U. S. Department of Energy, U.S. Environmental Protection Agency and State of 
Colorado, 1991, Rocky Flats Interagency Agreement, Ref. KF100.135. 

U. S. Department of Energy, 1994 Soil Remediation IM/IRA Proposal Letter to Martin 
Hestmark, U.S. Environmental Protection Agency, and Joseph Schieffelin, 
Colorado Department of Health. 

U.S. Department of Energy, July 1994, Programmatic Risk-Based Preliminary 
Remediation Goals. 

U.S. Environmental Protection Agency, 1 989. Technical Guidance Document: Final 
Covers on Hazardous Waste Landfills and Surface Impoundments. EPA/530- 
SW -89-047. 

11-2 



I 

APPENDIX A: 

SPECIFICATIONS 
AND PROCEDURES 



I 
I 
I 
I 

A number of IHSSs will be selected for the early actions of excavation and/or capping under this 
IM/IRA. In general both of these actions involve multiple steps or sub-work tasks which will 
include: 

0 Soil Disturbance Permits 

0 Site f reparation 
e Excawation 
e Vegetated Soil Covers 
0 Asphalt Covers 
0 Concrete Covers 
0 Maintenance 

0 Integrated Work Control Packages (IWCP) 

Purpose: The purpose of thi, appendix is to provide procedures and specifications for these 
sub-work steps which form the overall action for the selected IHSSs. These will be presented 
in readable and understandable format and will reference other more detailed Rocky Flats Plant 
(RFP) procedures as appropriate. 

A.l SOIL DISTURBANCE APPROVAL 

Before any work is performed at Rocky Fiats by subcontractor or EG&G groups involving 
disturbance of soil, a Soil Disturbance Approval from the Construction Management (CM) 
department is required. The RFP procedure for soil disturbance approval is 4-4500-COCM4.02, 
titled Excavation/Soil Disturbance. The steps of the process needed to obtain this approval are 
outlined below: 

1. The Requestor [generally the Construction Coordinator (CC) or Construction 
Engineer (CE)] fills out the Soil Disturbance Evaluation Form. This form can be 
obtained from the CM department’s Excavation Specialist. 

2. The Requestor provides the Excavation Specialist with accurate plans/drawings 
showing the locations of proposed excavation/soil disturbance and provides a 
detailed scope of the proposed activity. 

3. The Excavation Specialist reviews the Soil Disturbance Evaluation Form (SDEF), 
plans, drawings, and detailed scope for accuracy and completeness. If Phis 
package is acceptable, the excavation specialist completes the Site Survey 
Determination Form (SSDF), adds it to the package, and submits it to Environmen- 
tal Management. 

4. Environmental Restoration Management (ERM) reviews historical data of the 
area and provides written information as required by their assessment on the 
SSDF. The package is then passed on to Industrial Hygiene. 

5. Industrial Hygiene (IH) reviews the package to determine if a sampling plan is 
needed to satisfy Health and Safety (H&S) non-radiological requirements, assures 
that PPE requirements have been defined on the SSDF, assures that required 
monitoring during excavation/soil disturbance has been addressed, defines 
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confined space requirements, outlines the potential hazards, recommends any 
engineering or administrative controls needed, and completes the IH portion of the 
SSDF. The package is then delivered to Radiological Engineering. 

6. Radiological Engineering (RE) reviews the package to determine if a sampling 
plan is needed to satisfy H&S requirements for Radiological Protection and 
completes the RE portion of the SSDF. The package is then delivered back to the 
Excavation Specialist. 

7. The Excavation Specialist adds the Soil Disturbance Approval Form (SDAF) as 
a cover to the package and delivers the package to Facilities Engineering. 

8. Facilities Engineering (FE) reviews the package to determine the exact area for 
excavation/soil disturbance and assigns a boundary to the excavation by drawing 
a red line on the plan/blueprint. FE assigns a log number to the package, enters 
the log number on the SDAF, determines the utility drawings affected by the 
proposed activity, and enters this information on the SDAF. The package is then 
delivered back to the Excavation Specialist. 

9. The Excavation Specialist reviews the information supplied to the package by ER, 
IH, RE, and FE to ensure completeness, and makes copies of the package. A 
copy of the package is then delivered to the requestor. 

10. The Requestor incorporates the package into the IWCP work package and 
notifies the Excavation Specialist when the work package is complete and the 
work scheduled to start. 

1 1. The Excavation Specialist surveys the area of excavation/soil disturbance to 
determine utility interference; marks locations of known utilities; conducts a field 
indoctrination of all involved personnel informing them of existing or potential 
hazards: requires all workers, operators, and their supervisors to sign the SDAF; 
completes the information on the SDAF for cautions/special instructions and 
disturbance limits; and signs the form. At this point the subcontractor or 
maintenance is authorized to begin the excavation/soil disturbance. 

12 If personnel are required to enter an excavation, the Excavation Specialist must 
classify the soil per OSHA 29 CFR 1926, Appendix A, instruct all personnel 
involved in an entry of the OSHA requirements, ensure that an initial safety 
inspection is performed, and ensure that daily inspection are performed. 

13. The Construction Coordinator provides the first (field) inspection to insure that 
work is being done according to OSHA standards and Rocky Flat plant polices 
and procedures. The construction coordinator also ensures that all personnel 
involved use the required PPE; that proper barricades are provided per OSHA 29 
CFR 1926.651 ; interfaces with subcontract on a daily basis to resolve problems, 
deficiencies, or concerns; contacts the Excavation Specialist, IH, or Occupational 
Safety if adverse conditions exist or appear; and notifies other plant organizations 
as needed by the IWCP work permit. 
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A.2 IWCP WORK PACKAGES 

The IWCP is the RFP approved method for requesting modifications to facilities, systems, 
equipment, and plant grounds. This process must be followed by all EG&G employees and 
subcontractors involved in on site work at RFP. The approved RFP procedures governing this 
process are 1 -€32-IWCP-1, "Work Control Form Processing"; 1 -74000-IWCP-2, "Maintenance 
Action Center"; 1 -E33-IWCP-3, "Maintenance Work Package Planning Process"; 1 -74000-IWCP-4, 
"Logistics And Material Control"; 1 -€34-IWCP-5, "Conduct Of Maintenance Work"; 1 -74000-IWCP- 
6, "Maintenance Emergency Priority Work: and I -74000-IWCP-7, "Preventive Maintenance 
Process". The important steps of this process needed for anticipated interim remedial actions 
are outlined below: 

Work Control Form Processing 

1. The IM/IRA Manager records basic information on the location and type of work 
to be performed on the Work Control Form (WCF) and transfers the WCF to the 
Shift Manager for operations area affected. 

2. The Shift Manager reviews the WCF to determine if emergency priority work is 
required (IM/IRA do not require emergency priority response) and then transfers 
the form to the Operations Manager. 

I 
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3. The Operations Manager (OM) reviews the WCF; completes the Operations 
Manager Processing section assigning a priority level and a safety priority, 
recording a concise Corrective Action Title and recommendations: completes the 
Support Requirements section by determining support requirements and the type 
of Work Package (A, 6, C); determines the responsible organization; and assigns 
a resolution date. The OM then forwards the original WCF to the responsible 
organization and sends a copy to the originator. 

4. The Responsible Organization Manager reviews the WCF for completeness and 
accuracy, resolves any disagreements that exist on the support requirements or 
work classification, and routes the WCF to the Maintenance Manager. 

5. The Maintenance Manager reviews the WCF for a Davis-Bacon Act determination 
and routes the form back to the Operations Manager. 

6. The OM routes the completed work package to the Responsible Organization or 
Subcontractor and authorizes work to commence. 

Work Package Planning and Approval 

1. The OM reviews the WCF and makes the determination that either an existing 
Standard Work Package (SWP) can be used or that a new Work Package (WP) 
must be developed. 

2.. The Planner evaluates the work to be performed, determines the organizations 
required to review and approve the WP or SWP, and determines the activities to 
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be performed. The Planner then develops a Type A, B, or C WP or SWP in 
accordance with the Maintenance Work Package Planning Guide. 

Since IMIIRA actions are expected to require process radiological controls, this work will 
generally use Type 6 work packages. A Type C work package is used primarily for routine non- 
radiological and preventive maintenance work. A description of the Type A, B, and C 
development requirements is provided below. 

Type A and B WPISWP Development 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

The Planner completes either the WP or SWP Cover Sheet, develops a Table of 
Contents and obtains a computer-generated WCF, a Baseline Document Change 
Form, and a Work Package Change Log (WPCL) to place in the WPISWP. 

The Planner prepares a list of required drawing and references to include (See 
Section 6.2.5 and Appendix 11 of procedure 1 -E33-IWCP-3), develops a Bill of 
Material (BOM) or Construction Bill of Material (CBOM), and a List of Special Tool 
Requirements to include in the WP/SWP. 

The Planner develops initial conditions/prerequisites that apply to the WP/SWP 
and specifies the conditions in which equipment, system, or jobsite is to be placed 
before work may commence. 

The Planner develops the six required subsections of the WPISWP which include: 
(1) Purpose of the WP, (2) Scope of the WP, (3) Precautions and Limitations of the 
work, (4) Preliminary Actions, (5) Site Preparations, (6) Approvals and Notifica- 
tions. 

The Planner develops specific task instructions with help from appropriate plant 
organizations to include: (1) Safety precautions, (2) Radiological controls, (3) 
Inspections, (4) Hold points, (5) Special test required by CBOM. 

The Planner develops Post-Maintenance Testing (PMT) instructions (five required 
sections) that apply to the WP/SWP with help from Engineering, Operations 
Manager, and Maintenance. 

The Planner develops a list of required craft and support personnel identifying 
craft categories, number of personnel in each category, and estimated total 
number of work hours for each craft to include in the WP/SWP. He also develops 
the appendixes called out in Section 6.2.1 2 of procedure 1 -E33-IWCP-3 and the 
optional appendixes called out in Section 6.2.1 3 as appropriate. 

The Planner develops the needed appendixes. 

The Planner has the WP reviewed and marked appropriately for classification, 
obtains concurrences as required in the applicable appendixes of procedure 1 - 
€33-IWCP-3, and submits the WP to the Maintenance Action Center (MAC). 
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10. The MAC Coordinator obtains comments and concerns or signatures for the WP 
from representatives of the following organizations in accordance with Appendix 
1 of procedure 1 -E33-1WCP-3: (1) Responsible Organization, (2) H&S Area 
Management, (3) Radiation Protection, (4) Engineering, and (5) QA. the MAC 
coordinator submits the WP to the OM for final approval. 

Type C WP Development 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

The Planner, Responsible Manager9 or OM Manager completes the WP Cover 
Sheet. 

The Responsible Manager or OM obtains a computer-generated WCF, as the 
work description and authorization document for all Type C WPs. 

The Planner develops a more detailed task instruction, PMT, and BOM as 
required and includes in separate sections of the WP. 

The Responsible Manager or OM use the Responsible Organization section of 
the WCF to document the task instructions with simple, concise statements. The 
Planner develops additional task instructions and includes as a separate section 
in accordance with directions from Responsible Organization, Craft manager, OM, 
and Job Supervisor. 

The Responsible Manager or OM uses the Responsible Organization section of 
the WCF to document PMT task with simple, concise work instructions. The 
Planner develops additional PMT instructions and includes as a separate section 
in accordance with directions from the Responsible Organizations, Craft manager, 
OM, and the Job Supervisor. 

The Planner has the WP reviewed and marked appropriately for classification, 
obtains concurrences as required in the applicable appendixes of procedure 1 - 
E33-IWCP-3, and submit the WP to the Maintenance Action Center (MAC). 

The MAC Coordinator obtains comments and concerns or signatures for the WP 
from representatives of the following organizations in accordance with Appendix 
1 of procedure 1 -E33-IWCP-3: (1) Responsible Organization, (2) #&S Area 
Management, (3) Radiation Protection, (4) Engineering, and (5) QA. The MAC 
Coordinator then submits the WP to the OM for final approval. 

Maintenance Action Center 

Approved lWCP Work Packages are submitted to the MAC for coordinating plant schedules and 
resources needed to execute the required work. The MAC is staffed by personnel authorized to 
represent and make commitments for the following organizations: (1 ) Operations, (2) Systems 
Engineering, (3) Quality Assurance, (4) Health and Safety, (5) Maintenance, (6) Logistics, (7) 
Planning, and (8) Radiation Protection. In addition, this staff is augmented as required by: (1) 
Design Engineering, (2) Radiation Engineering, (3) Scheduling, and (4) other organizations 
needed to support planned activities. These personnel having signature authority review work 
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packages in accordance with the priorities assigned by the OM. The MAC maintains a schedule 
and tracks priority work actions designated by the OM. 

The OM selects and prioritizes a reasonable number of jobs to manage (e.g. the "top fifty") based 
upon the resources available to support the MAC and the urgency of the open work. Support 
organizations estimate the time required to perform their individual task for each job. This 
information is used by the MAC coordinator to develop a resource-loaded scheduie for 
performing each WP. The MAC coordinator authorizes the work to commence and tracks the 
status of the work in progress. 

A.3 SITE PREPARATION 

Prior to starting any soil disturbance such as site preparation or grading in preparation for 
excavation or capping, an Integrated Work Control Process (IWCP) package must be prepared 
and approved. The IWCP package is prepared as described in Section 8.2 and will include an 
approved soil disturbance plan which contains the information necessary to guide the safe 
execution of all soil disturbance activities at the Rocky Flats Plant. In addition, all earthwork shall 
be performed in accordance with the specifications of the Rocky Flats Engineering Department's 
Master Specifications, Section 02200--Earthwork. This section provides the following general 
directions and specifications pertaining to site preparation. 

1. 

2 

3. 

4. 

5. 

6. 

A survey and layout of the work shall be performed. If diversion or removal of any 
ground water is anticipated, approval must be obtained from Operations Manager. 

Provisions shall be made to protect streets, roads, grading, structures, utilities and 
other improvements not specifically designated to be cleared, removed, stripped, 
or altered as a part of the work. Existing utilities within the work area must be 
located and marked by the CM Excavation Specialist. 

All equipment and tools to be used in the performance of the work will be subject 
to approval before the work is started and shall be maintained in satisfactory 
working conditions at all times. 

Submittals needed to support the work shall be available, such as initial test 
results for materials proposed for use. 

Clearing shall consist of satisfactory disposal of vegetation designated for 
removal, including snags, brush, and rubbish occurring in the areas to be cleared 
and grubbed for the work. Roots, brush, and other vegetation in areas to be 
cleared for the work shall be cut off flush with or below the original ground 
surface. 

Grubbing shall consist of the removal and disposal of brush and matted roots 
from the areas required to be cleared and grubbed for the work. The removal of 
this material shall be covered by the IWCP work package. 

A-6 
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7. All clearing, grubbing, and site grading shall be performed in such a manner that 
the area of the site and the area immediately surrounding the site will be 
continually and effectively drained by gravity or by temporary pumps. 

A.4 EXCAVATION 

The amount of material to be excavated and its location, depth, and areal extent will be indicated 
in the IWCP work package. The IWCP work package excavation requirements will be strongly 
influenced by the type of contaminants, their concentration as a function of depth and areal 
extent, their mobility, and other considerations. 

All earthwork shall be performed in accordance with the specifications of the Rocky flats 
Engineering Department's Master Specifications, Section O22O0-Earthworkl and Procedure 1 - 
B37-HSP-12.08, "Excavations and Trenching", which are included in this appendix. 

A.5 VEGETATED SOIL COVERS 

The basic cover design contemplated for this Soil Remediation IM/IRA is shown in Figure 1 and 
described in Section 2.4. Construction of these covers shall be in conformance with Section 
02200 - Earthwork and Specification 1000 - Soil Preparation, Seeding, and Mulching. 

A.6 ASPHALT COVERS 

The asphalt cover anticipated for the soil remediation IM/IRA consist of a three inch bituminous 
mixture constructed on a prepared foundation in accordance with the specifications of the Rocky 
Flats Engineering Department's Master Specifications, Section 02600-Asphalt Concrete Paving. 
This specification is included in this appendix. 

A.7 CONCRETE COVERS 

Covers anticipated for the soil remediation IM/IRA will consist of a four inch concrete layer 
prepared in accordance with the specifications of the Rocky Flats Engineering Department's 
Master Specifications, Section 03350-Concrete, which is included in this appendix. 

A-7 
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1 .'I APPLICABLE PUBUCATIOMS. The tollowing puolications of the Mest Issues listed be. Y form a 
pan of this Specification. 

A. AMERICAN SOCIER FOR VESTING AND MATERI/US (asuwr) SfANDAROS 

1. ASTM C136. Method tor Sieve Analysis of Fine and Coarse Aggregates. 

2. ASTM Di556. Densny of Soil In-Place oy the Sand Cone Method. 

3. ASTM D1557. Moisture-Oensrty Relations of Soils and Soil-Aggregate Mixture 
Using 10-Lb. (4.54 kg) Rammer ana 18-in. (457 mm) Drop. 

4 .  ASTM D2922. 9ensnv of Soii-Aggregate In-Place ov Nuclear Method (Shallow 
D em n ). 

5 .  

6. 

ASTM 03017, Determination of Moisture Content in Soils by Nuclear Method. 

ASTM D4318. Slanaard Test Methoa for Liquid Limit, Plastic Limit, and Plasticity 
index of Soils. 

7.  ASTM El  1, Speciiication for Wire-Cloth Sieves for Testing Purposes. 

1.2 SECTlON INCLUDES: Cleaflng and grubbing, excavation, trenching, bedding, backfilling, 
COITPactiOn. and grading associated with the sitewom and other work required for this Project. 

XIATED WORK SPECIFIED ELSEWHERE I .3 

A. Section 01300. Submirtats 

a. 

C. 

Section 01 700. Construcuon Safety Reauremenrs 

Section 02240, Aggregate Base Course 

D. 

E. 

F. ' 

Section 02500, Storm Orainage Systems 

S W o n  02551, Sanitary Sewer Systems 

Section 02553, Water Lines 

G' Section 02554, French Drains 

H.. Section 02900. Topsoil and Revegetation 

@- 
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1.4 

1.5 

1.6 

SURVEY AND LAYOUT OF WORK I 
I A. The suwev and layout ot the wow shall be periormed as indicated in the Claw? entitled 

'LAYOUT OF WORK' In tne Speclal Provisions. 

I 6. The Subcontraaor mall orovtde to the Contractor copies of all field notes from suweying 
ana layout at the e m  of eacn day thar surveying or layout is perfomed 

I APPROVAL: Prior to staning any soil disturbance. excavations. baddrlIing. or other operations 
an approved lntegratea Work Control Program (IWCP) pamoe shaU be oDtainea from the 
Contractor. The lWCP pawoe will include an anproved sod disturbance plan whtch aoraairrs the 
information necessary to guioe tne sale execution 01 excavatiorvsoii d i m a n c e s  at the ~odcy 
Flats Plant. I 
A. Do not divert. remove. or oumo. any grouna-water. or water from any trencn, manhole. or 

ditch witnout aoprovat trom tne Contracror. I 
=70TECTiON AND SAFE-:' 

A .  Senerai 

1. See 'Section 01 700 - Construction Safety Reauirements' for more specrfic and 
additional orotenior. ana szfety reautrements tor the worn, pamatlady t r e m g  
and excavation saiety. I 

I 6. Traffic Control 

1 . Keep all roaas. sidewalks ana paming areas that are not pan of this prolect usable 

I a all times. 

The Subcontractor shall Provide all necessaw barricades. lights. signs. sigmk. 2. 
etC.. for the Drotection ot the womers ana the puohc. as establishea by the 
Ocaroational Safety ana Health Admistration (OSHA) Construction Safety and 
Health Reguiation 29 CFR. Part 1926. SubDan G. Signs. Signals ana BaMcaoes. 
Note tnat tnere are soecial reauiremenrs ior barncaaes. trartic csctrot. and 
Protection lor excavarions over 4 -3' deeo: refer to Paragrapn 1.6.C. SelOW. 

I 
I 
I 
1 

C. Excavations, Trenctung ana Shonng 

1. All excavations. t r e m n g  and shonng shall comply with the Nles and WUmOnS 
as established by OSHA Construction Safety and Health Regulations 29 CFR. 
&uI 1926. Suboan P, Excavatmn. Trenchrng and Shonng and shall C o r n  with 
the Rocky Fiats Health and Safety Practrces (HSP) Manual. Sectron HSP-1208. 

OSHA Pampnlet 2226, Excavation and Trencning OpentIons. can be Used as an 
additional aid. 

2. 
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1.7 

1.8 

EXISTING UTILITIES 

A. There may be existing utilities buned within the limits of the c o w m n  area. KM#m 
exisling utilities wiii be inoicated in the iWCP ana on tne Orawuqs. 

1 . It is a reauirement to hand-excavate within 6 feet (Of as direaed by the Contra- 
of areas wnere extsting utiiiiies are indicated. 

b. ARer the aaual bcauons and routing of the exlsting utilities have been 
fOUM to be acatmelv determinable througn this haM excamon. and 
atler aoprovat from tne Contractors C o m a i o n  representative, the 
Subcontractor may beoin excavation using macninery in a manner 
acceptable to the Contractor. 

c. After excavation by macninew nas begun wnh the aoprovai by the 
ContraGor. tne Subconrracro: csnrinues io  be tullv reswnsioie tor all 
mlities wnicn were touno :zzgan nano excavaIion anamr wnicn were 
indicatw on tne Orswings ana IWCP excavation oemn. 

2. Any exisring utility inoicatea in the IWCP ana on the  Drawing wnich is damage0 
by t he  Subcontractor snatl be immeoiately reuaired at the Subcontraaor's 
expense. ana in a manner acceptaale to tne Comractor. 

3. If excavation w~ll be within 10'-0" of any existing electncai u t i l i  (whether 
unaemrouna. overnead, or at the sloe of the excavation), Lomut/Tagorn Is 
requires. The Subcontractor snail oroviae 24 hour pnor notice to the ConvaGtor 
so that the Contractor can arrange tor and perform this Lockout/Tagout. 

6. Notify the Contractor immediately if any existing uiiiiies wnich were not indicated are 
encounrerea auring excavation. 

r- 
U. Zbtain aoomvai from tne Contractor aeiore oacKfillina existing utilities. riote that utility 

waminq tape rproviaea by tne Contractor) snail be Diacea 12" a b v e  existing utilities. 

EBMlPM EMV 

A. All eaw'nent ana tools used in the performance of the work wiii be subiea to applloval 
before the WOM is started and shau be maintained in satisfactory wowing Wnaition at all 
times. 

8. The ewrprnent shall be adequate and shall have the capability ot producing the indicated 
compactm requirements and other quahty requirements speclfied herein. 

Master spec (maC) 02200-3 TP Revised 1194 



1.9 SUBMITTAtS: In accoruance wnh Section 01300 - Submrttals'. the Subconmaor shall submd I 
I 
I 

the followmg as suecdied herein. 

A. Initial Test Aewns rfor aopmval of the matenal mor to use): 

1. Sand for Pipe Bedding and Initial Utility Baddill: 

S i  Anatysis (Paragrapn 22A) 
Moisture-Oenslry Aelationsnlps (Paragraph 39.E) 

2. Suaabfe Fin Matenat: 

Plasticity Index (Pafagrapn 2.28.1) 
Moisture-Oensny Relationsnips (Paragrapn 39.E) 

Gravel (or Stone) fill ArounatBenearn Fire Hvdranrs: 3. 

1 
L1. 

Sieve Analvsis r Paragrapn 2.2.:: 

CadIary V4a:er Earner Matenai: 

Sieve A n a p s  (Paragrapn 2.2.F) 

E. Catalog Data: 

1 . Vapor 8arrier (Paragrapn 23) 

PART 11- D90OUCI T 5 

2.1 3CAVATED MATEFIIAL 

I 
I 

I 
I 
I A. Material to be excavated is assumed to be eann ana other materiais that can be removed 

with a power snovei. 

8. Any ~OCK w n c h  cziinot be remvea as aescnbed above or otner unsunable materiat or 
unacceotanle soli encounrerea snail be removed ma dispssc! zf by tke Subcon!.--,%r 
in a mnner acceptaoie IO tne comaor. 

I 
I 

1. The Subcontractor shau submrt a proposal for accomplishing this 
remvabdisposal for tne Contractof s review ana approval pnor to the 
commencement of this wonc. 

2.2 FILL MATERIALSDEFINITIONS 

A. D shaU be sand which passes a 2O-mesh 
-::;=tested in accordance with ASTM C136. I 
Sieve sPes shau conform to ASTM El 1. 

I 1. submit initial test results indicating corrrpliance to these requirements. P*tO 
shipment of the matem to the site. 
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6. 

1. At bcanons wnere backfill must be placed at Or mdftr stmaures or pavements, fiIf 
marenal Shall be (plasticdy tnda W 10 or tess than 12 
percent wnen tesea m a m r a a n c e  with Pen ndE'Q' '** do 
solVmatenats matcared m the %nsunable matemi$ definition &ed in f vagraptr 
2.2c. 

en 

jn- 

a. Subm test resuits tor Plasmy Index tor this 1 m n a i  b~ be 
these 1ocatons (at or unaer stmCtlfreS Or paved maq9 
compliance IO these requirements. 

at 

b. Note that this suitable fill material may be imponed or meria! excavated 
lrom tne site trenchinyexcavations if it meets the specdied 
requirements. 

2. At locations wnere backfill is DlaCed within ovenot site graaina (nor at or unaer 
structures or cavea areas]. till matenai snail be soils wnicn oo .m incame 
soillmareriais I R C I C ~ ; ~ ~  in m e  vnsulraote materials" definirion itsrea in Paragrapn 
2.2.C. 

C. [ include all soil rnatenais that wnfain debns. roots. organic m e r .  
frozen matter, SIone or mu( (wrth any aimension greater than 3" at areas under StNQureS 
or pavea areas ana 6' a areas in ovenot sne grama), or other mafern8 that are 
deterrninea by the Contractors representative 10 be ~~nSUdable for stale. compacted 
baddill purposes. 

D. All sunable rnatenai removed from excavationvtrencning shall be used in the  baddifing of 
the excavarionvtrencnes onor to btingng in imwn sudable fill matenal. No excavated 
matenal shall be wasted without approval of the Contractor. 

m o r  Stone ! f V  ArtytmBeg o2rn Firp Uvdfaar~ shall be clean washed gravel or 
Casttea Stone wntch Dasses the 1-112-incn sieve ana is retalnea on the 3/4-inch Sieve, 
when tested in accorcance wnn ASTM C136. Sieve sizes mall wrnorm to A S m  El  1. 
NO flakin? rocx or sone snail be usea for tnrs rnarenal. 

1. Submfi initial test results indicating wmliance 10 these reauiremenrs. BnOP 10 
Shipmem of the matenal to the site. 

E. 

F. PJW m e a m e r  b -t- shall be ctean. crushed stone, cmshed Or uncmshed 
gravel composea of ham ourable panrcles. When tested in accordance wrth ASTM C136. 
maxunum PmtCIe sue SMU be 1-112-inch and not more than 2 percent ot the partktes 
Shal l  be smaU enougn to pass a NO. 4 sieve. Sieve sues shall conform to ASaM E1 1. NO 
flaking COCI( or stone shatl be usad ior this matenat. 

1. The caoillary water banier shall be placed at locations indicated On tk" DraWngS 
beneath Slabs on grade. 

Suhmit initid test resuns inditing compliance to these requuements, prior to 
Stdpment of the material to the site. 

2- 

2.3 VAPOR BARRIER: Shall be 6-mil minimum thidvless polyethylene sheeting with 
Sealed joints. Subm CaWg data tor the vapor bamer to indite comptianCe 10 these 
requirements. 

and 

&a$ 
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PART I 
2.4 WARNING TAPE: Furnished by Contractor and installed by SubmnVaaOr m aaomnce with 

Prom Drawings ana this Sectton. 

nr- E ~ ~ ~ Q h t  

3.1 GENERAL 

A. All streets. roads. graeulg, structures. uulities. ana other ImDIDvBmecPs not specdicatty 
destgnatea to be clearea remwed. stnppea. or anered as a pan ot the won< man be 
protecred trom aamage tmugtlout the wmruamn period. Any damage caused by the 
Subcontractor. his emptoyees. agents or any lower-tlered S~&~n!racaors shall be 
immealately reparea to onginal conudion at the SubcOntraetOrS expense. 

In excavations and trencnes. proper allowances snall be made tor plpe mstauatiort. 
lormwom. conuete worn. snonng, insumion. ana anv other wow requuea VI the 
excavation. h t toms  01 excavations ana trencnes snall be level. clean ana clear of bose 
materials. trasn ana debns. 

I 
I 
I 

8. 

I 
I 
I 

s. Trencnina tor Doe insrailation snail be in accmance wnn OSHA ana other satety 
sianaaras rererencea wnnin tnese S3ecnicarions. ana trencnes snatl be or sufficient 
wldth to taalrtate laving or oipe. Undercming will not be p e m e d .  Trencnes snall be of 
sufficient aeotn to oroviae not less tnan tne minimum cover SnOwn on the Orawurgs and 
indicate0 within these Specrfications. 

Protect bottoms of all excavations trom tree-standing water and fms. All soils in 
excavations or wnere tills w~il be piacea shall be protected trom movement or other 
damage aue to frost penetration. 

0. 

I 
I 
I 

1. son baadill. Insulation. heat. or other accemable methods shall be used to 
protect sods dunng periods of the year in which frost penetmon is pOSSUle. 

Subable excavated matenal that IS requlred tor fill shall be separately stockDiled as 
directed by the Contracrcr. 

X'WNAGE. Excavation ana sne g r a a q  snall be oenormea in sum manner that the area of the 
sne ana the area imrneaiawy cu-onamg !ne sne w:!! be ccnmafly iina effectivety awned by 
granry or oy temorary pumps. 

E. 

3.2 

I A. Water Shall not be pemrtted to accumulate in the excavation or adjacent to SWUUr8 
foundations. 

8:- TTie excavation shall be drained by methods which will prevent wetting of the foundation 
bottom. undercuttrig of iootmgs, or other conditions deIrimemal to proper consmaion I 
procedures. 

I The excavation swl be kept dry during digging, subqrade prepamion. and continually 
therea!ter until the svuaure to be buiit or mstalled is completed to the extent that all 
10OthgS and toundation walls have been placed and toundation trenches are baddilled 

I am no damage from hydrostatic pressure, floatatron, or other causes wid result 

C. ' 
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3.3 SHORING AND BRAClNG PROTECTION 

A. Shonng and braung pmtectlon snatl be furnished ane installed at au b m m  
on the Orawmgs ana n the Specdmuons ana as necessaly to prptea personnel, &* 
and adlacent (both new and exmng) pavtng, SlruCpITeS. toobngs, m d  piers, or 
other Rems on or adjaarx to the site. 

E. Unless otherwise inahea  or soecified. shoring ana bracing shall be removed as 
excavatmns are baodileci in a manner to prevent cavmg. 

3.4 CLEARING AND GRUBBING 

A. Cleanna 

1. Cleanng snail mnsrst of satisfactory dismsal of vegetation desiwated for 
removal. includmg snaos. Drusn. ana rubblsh o m m n g  n the areas to be cleared 
and grUDbe0 tor the wow. 

=loots. Dxsn. ana orner veaerarion in areas 10 be cieareu for :ne worn shall be CUI 
off tlusn wiin or below me onqnai grouna sunace. 

2. 

3. Grubbrna 
1 . Grubbing snail constst of the removal ano diswsal of b u n  ana maned roots trom 

the areas requuw to be clearea ana gruoDea ?or the wow 

Material not sunable for founoation purposes. shall be removed to a depth of not 
less than 18' be!ow the onginal ground surface level of the ground in areas 
designarea as mnstructmn areas under s u a  as areas tor bulldigs and areas to 
be paved. 

2. 

3. OePressions made by grubbing shall be filled with suitable matenal and 
compactea 10 maKe the sunace conrorm wnh the requlrea sunace elevation for 
the wow. 

L#. e Roots. DNSn. ronen WOOEI. ani other rofuse ?rom ?ne c!a%!?ng 3!?d gmobinc m ? ~ ! k x S  
shad be aiswsea of by the Subcom~actor in accordance with Pzragr2pn entitled 
'DISPOSAL OF DEBRIS AND EXCESS MATERIAL". 

3.5 3VEREXCAVATION 

A. AH unstable materials encountered below the established elevation of the excavation that 
will CIdt Provide a firm foundation for subsequent work shall be removed and reptaced as 
directed. 

B. Excavations carried beQw the depths indicated or required WITHOUT SPECIFIC 
DIRECTION shall be returned to the proper elevation in accordance with the procedure 
spacdied herein for backfilling. All of this wow shall be carried out at the SubconUaaofS 
expense. 
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3.6 3ACKFUlNG 

A. Pdot to baddiling, clean excavations of all trash and debris. and aomaa the tnmh or 
excavation suograae to the requuements mdicatea below in Paragrapn enmted 

1 . 

I 
I 
I 

'COMPACTION'. 

The Wsthg grade or subgrade to receive fill shall be scardied to a m m u m  de@h 
of before the till is staned. s u a  that tne suograae w i U  be cornpaaed (and 
mmenea or aned. if necessary) to meet the densrtyfmmure reqummants 
indicarea below. 

I 
I 
I 

8. Backfilling SMU not begin until construction below finish graae has been apprwed 
UnieSS otherwise notea herein. 

piae Pa'++m: All oiping shall be olaced uwn a 6-inch (cornpaned thkkness) layer of 
sana beaaing marenal. camactea as SDecriied below. 

A = q f o f  oimcj, ccnauits or otner unaeqmund utilities snall be sand. 
SaCKtilled to a aeotn or 12 incnes ccommcreo rr;rcxnessr over tne roo of the plpe. 
conaurt. czzie. etc.. baadilled as inoicaiea oe!ow. Kefer to Projeu Drawings. 

C. 

D. 

I 
I 
I 
I 

E. Fin shaU be oiacea m hornontat layers not in excess of 1 O-in. comDaned thickness and 
shall have a moisture wntent as specdied herein sucn that the reauuea degree of 
cOmpacItOn may oe ornamed Each layer snaU be cornacted by haM or mactrme tampers 
or by other suaable eautpmem. Compaction ana testmg requuements snall be in 
aocoraance with the requuements indicated below. 

1. Note that if the Subcontractor cannot attain the compaction denstties required 
beQw using 10' thick compacted lifts. then the Subcontractor snall n?duCe the 
requued compacted lift thickness to 6: This reauction in lit thickness shall be 
done at no addiiionai cost to the Contractor. 

Install Contractor-furnisned utility warning tape 12 Inches above new pipe and utiliies ana 
any existing unaergrouna utilities exoosea dunng me worn. 

F. 

G. Pfadna f i l l  Material I 
1 . Completed til! shall correspond to the indicated grades/elevations (see Paragraph 

Place fill materials in successive layers of loose materials not more than 1 3  deep 
to achieve the specified 10- maximum compacted lift thickness. Note that t f  the 
compacted li thidvless m a  be reduce0 in accordance with Paragraph 3.6.Ll. 
the bose layer thickness shall not exceed 8'. 

I 
I 

entitled %RADING'). 

2. . 

3. Uniform3, spread each tayer using approved devices and madrinery. I 
I 

4. 

5. 

materials Shall be mostened (or dried) and tharough!y mixed as necessary to 
atgtn the momre  cornem i n d i e d  in Paragrapn entitled ?=OMPACT16W. 

Compact each tayet of fin t h o m u g ~  using the appropriate cornpadion 
-em. Compaa each layer-tothe requirements indicated bebw. 

$g I 
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H. 

I. 

6. Heavy eautpmem for spreading ana c0mpaGmrg baddip sbt l  not be operated 
ctoser to foummn or ret- wa& than a disance eBgl to tfie hem ot 
backfill above tne top of the tootmg; tne area remamq smn be compaaa & 
pawer-anven nandlwatk-behma tampers. COmPaermS. or m&rs surtabte @or me 
matenal being compacted. 

7. 

8. 

Backfill shall be olaced carefully around pipes to avoid d m g e  10 cazzqs. 

Baddill s h U  net be placed against poured coll~ete walls prior to tna 
concrete within the watls reacrung its deslgn Strength 

a. The Subcontractor shall inform the Contractor if additiim c o m e  
cylinder samples (taken oy the Connactors t e m g  agency or 
representauve) are to be usea for the purpose of detemrming if the 
concrete has attainea the oesiqn strength pnor to the cylinder test age 
indicarea in 'Section 03300 - Concrete'. 

9. Sackfill shall be orouant UD evenly on eacn stae of the wail ana sloped to drain 
away from m e  wail. 

10. ?Jhere rill or cawfill is to oe piacea ana cmDaRea a a a m  Srrumre walls. the 
walls Snail be suoponed laterally as necessary to Ofevem damaging or displacing 
the wails. Ailv wail so aamaqea as a resun of the S u b c o m c ~ ~ l s  operation shall 
be comptereiy ana promptly repracea at no aadltionai cost to tne Contractor. 

e\ nr W e  c? around and beneath fire hyarants shall be densety placed and t a m e d  
to pmiae a rree-arain~ng graver or stone area muno  ana beneath the fire hydrants as 
indicated on the Drawings. No compactton tests will be requuea lor this rnateriat. 

1. &'!sure that the gravel is clearea out of the drain hole, there by not plugging the 
drain tor the tire hyarant. This shall be acmmuttshed by ptaana a screen of mesh 
over the drain note pnor to covenng d with backfill. 

Caallfarv Witor P9mnrunaer mncrere floor slam on gram shall consst of the matenals 
Specdie0 awve. Tke caoillm water bamer snarl be Diaced directly on tne suograae alter 
the suwraae nas Been aophvea 1c-p rlensrry m a  elevation recuirernents. 

I .  Csmpacrion tests h accepdaplce with the requirements indicated below wiil be 
requirea for this capillary water bamer material. 

CapiHary water barrier shall be placed to the thickness and gfade/elevatbfIS 
indiwtea on the Drawings. 

2. 

3.7 SUBGRADE PREPARATION FOR BASE COURSE. This applies to areas which will receive base 
CotECse surtacmg and to areas which WIII recenre base course and subsequent paw 7. 

A. Baddill of the trench:: Whin areas to receive base course shaU be perfom J as 
indicated above in Paragraph entdled %ACKFLLlNG'. to the elevation required for 
p m m e r n  of aggregate base course. 

Baddill shall be compaued to the requirements rncticated in Paragraph entined 
%OMPACTIOW. 

0; 
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C. This Wmleted subgrade for the base course shall show m deviations in 
excess ot 1' when tested wrth a 10-foot stmghtedge. 

The tinished surface of the Completed s-oe lor the base course 
shall be wnhm 0.05 foot (plu~mnus) of the graoaerevauon reqrufea or mdicated f o r m  
bottom of base course. 

See 'Seaion 02240 - Aggregate Base Course' for requnements tor mstaWon of the 
aggregate base course. 

0. 

E. 

3.8 SUBGRADE PREPARATlON FOR C A P M Y  WATE8 BARRIER AN0 CONCRETE 

A. Baddill of the exwarms and trenches wdhin areas to receive -water bamer of 
concrete shall be penormed as Indicated above in Paragrapn entnled 'BACKFILLINGo, IO 
the elevauon reou~rw tor the placement of the cmillary water bamer or conaete, and as 
indicated on the Drawings. 

Backfill shall be comcaered to the reauiremenfs indicated in ParagEipn entttied 
'C OMP ACTl SN'. 

I 

9. 

C. 

1 . me comteted subgrade for the areas to recewe camllary water barner shai stmv I 
no deviations in excess of 1' when tested with a 10-foot Straigntedge. 

The wmleted subgrade for areas to receive concrete shall show no deviations 
in excess 01 IC (excem for areas under footings wnich may nave aevlations up 
to 17 when tested wrth a I O-foot stmghtedge. 

I 
The finished surface of the completed subgrade for areas to recewe I 

I 

2. 

0. n 

Capillary water bamer or concrete shall be wrthin 0.05 foot (plusnunus) of the grade/ 
elevation reaureo or indicated tor the bonom of caprtlary water barner or wmte.  

See "Section 03300 - -?onmete' for requirements for installation ana olacement of the E. 
concrete. 

3.9 COMPACTION 

1 A. AA SOP mate-. mcUing sand bedding and suitable fill material, shall be wmpaCted and 
tested to the requirements W i e d  herein. 

6.. No!e that fiydrauli compacmrs attached to the backhoe boom shall not be used t0 
compaa!heinitialutilaybaddifl(upto i r - h e p i p e - s ~ O r a r m n g ) , s i n a , W s ~ I  
damage the pipe. vibratory ptate compactors or other suitabfe compaaion equipment 

I 
shall be used for me initial utility badill. 

Except as otherwise specifii. molsturefdensrty relationships shall be determined by 
American society lor Testing and Materials (ASTM) 01 557 and the degtee Of ff eld 

I cOmpacuOn shatt be contmned with ASTM 01556 or ASTM 02922 and moisture ament 
shatl be comned usmg ASTM 03017. NI tests wiu be performed by me C m c t o r  or 
ths COntractotS destgMted representative. 

c.' 



D. 

1. ComDaaron of 90% of maxunurn aenslty wiii be at aU ovecl~~ gadplg 
ann at om aeadmg ana mitiat utility baddill (see 0- tor uppar tindt of hritial 
utdity baadill). 

2. Compaction of 95% of maximum aensrty wiU be reamed at or utxies stmaxes 
or pave0 areas. except as noted above forthe Pipe bedding and inttiat auy 
badditl. 

3 e A aninimurn of one Pieid mmpaaion c i e n s d y ~ ~ ~  test shatt bar 
each 1000 sq. fi., or portion thereof, for eacn lift. 

QOS 

Moisture Content 

I . BaddiU In ovenot site grading areas mot at O r  Under mchlreS or pavements) wiii 
not reauue moisture content reaamgs. The motshtre mntent ot the sod h these 
locattons snaU be tnat necessary to main the compacuon densay requirements. 

In areas wnere backfill is olacea at or unaer muaures or pavemems. the matenat. 
exceot as m e a  below. snail be rnoisteneo (or mea. 1 too weti ana thOrDUanty 
yixea to again a moisture conrent b e w e e n  2 oeccent below ana 4 percem amve 
oournum rnoimre wnen companea. 

2. 

a The sand used lor pipe beading ana iniiial utility baadill and the caprflary 
water bamer matenal shall be e x e m  from this momre content range 
requirement, but should have a m o m r e  content necessary to attam the 
indicated compaction aensrty requoements. 

E. The Subcornranor shall submit laboratory test results for the rnolsturedenslty 
relationsnrps tor the sane (p~pa beddiuirtial utility baddill), capwry water barrier 
material. and imwn sunable fill maenai (if used). These wlii prowde the Contractor and its 
testing agency wdh the maximum densdy ana the optimum molsture content for the 
respectwe materials to be Used in the worn. 

F. Ttre Contramor will Day for any tea tor soil mmoanion or moisture ament that meets the 
reaurremenrs at the Soecdications. DUI the Subcontractor snail pay lor any soil tests that 
indicate the soil cornoactm and/or moisture content does not mest rsquuernents Of the 
speaf icatrons. 

A. Uniforrnty smooth grade all areas covered by the project, inciuding exmted  and 
baddilled seaions and adjacent M i o n  areas. The degree of finish shall be that 
ofdmanly obtainable from blade graded operations. 

B. The finish surface s M 1  be not more than 0.15 f!. above or below the grades/elevatjons 
indicated on the Drawings, allowing for the ptacement of topsoil where requtred and as 
hdkated in 'Section 02800 -- Topsoil and Revegetation- and on the OravtnngS. 

All drainage swales ShaU be restored and finished so as to drain rea*. c. 
IN~AUATlON OF VAPOR BARRIER 3.1 1 

A. Vapor barrier sha~ be hid over dry or pervious surfaces to receive concrete slabs on 9rabe 
as i n d i e d  on me Omqs. 

\? T? 
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6. 

C. 

E W s  ana enas of vapx Darner mated shall be tapped nat less than 6 imhes. 

be lappea as aesmbed above. 

Patches anb laoped joints shall be sealed with a Dressure 88- adhesiveortape.not I 
less man 2 indres wme. w m h  is corqmble wnh the vapor bamer sneermg mamnal 

Vapor bamer matanal damaged during subseouern work shat~ be patched. PatEhas &mil I 

1 
I 

D. 

3.12 RECONOmONlNG OF SUBGRADES 

A. Approved ComOaUed subgrades that are disturbed by the Subcomuofs subsequent 
opsranons or aaverse weather shall be scardied ana comaaed as specdied herern to the 
requtred densny and m m r e  llrrdts pnor to further c o ~ c p o n  thereon. 

I 
I 
I 
I 

8. Any rewow due to the awve  actions snall be penormed at no additional cost10 me 
Contranor. 

2.13 3ISPOSAL OF DE2RIS AND EXCESS MATERIAL 

A. Rubble. ce~ns. snd matenal from rrencning operations wnich is not suaable for fill shall be 
disposea of as amaea by the Contractor. 

wasted. spreaa and leveled or graoed as directed by the Cornramr. 
E. Excess materia! from excavation. unsui!ab!e for or not required for backfilling, SW be 

END OF SECTION 
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1.1 GENERAL REQUIREMENTS 

A. Thk work shall consst of a bituminous mccture constmded on the prepared foundabon ' i n  
accordance with these spegficatnns and in confornay with the h s ,  g r n a  
and typical cross sections shown on the ptans. 

6. Use only materials which are turnshed by a bulk aspttatt mncfete pmducer reguhrty 
engaged in prodWion of hot-nux, hot-laid asphalt concrete. 

C. soil sterilant without prior wntten approval by the Contractor. 

1.2 SUBMITTALS 

A .  Submn cenification trom tne asunatl concrete oroaucer that the rnatenalS turnshed 
conforms IO me loo-mix formulas estaD11Shea wnhin these spedications. 

8. After the prolect is unaer contract, requests made in wrning by the Subcontractor tor 
changes in the lob-mix forrnuta w111 be considerea. The pb-mnt t o m i a  may be changed 
by the Contractor d R will proouce matenal of equal or better quality ano will resutt in a 
s m n g s  in cost to the Government through an adjustment in unrt pnce. 

1.3 WEATHER LIMITATIONS: Place p m e  coats. tack coats and asDtratt concrete only when the air 
temperature is stable ana above 4OoF and when the unoerlying base is free trom water, snow or 
ice. 

PARTTI. P- 

2.1 ASPHALT CONCRETE PAVING MIX 

A. The bduminous Diant mrx snail be compose0 of a mixture of aggregare. tiller tf required 
and biturnnous matenal. The several aagregate framons shall be smo. undormty graded 
apd eominea in sucn proponions that the resutting mature meets the graomg 
rgquuements of the 1ob-m~ f o m h .  

B. Aggregates tor hot plant mix bituminous pavement shall be of uniform quality, composed 
of. clean, hard, durable partldes of crushed stone. crushed gravel. natural gravel or 
atshed slag. The aggregate shatl have a percentage of wear of not more than 45 when 
tested in accordam with Amencan Association of State Highway and Transportation 
offidals (AASHTO) T96. The material shall not contain clay balls. vegetable matter and 
other deleterious substances. Excess of fine material shall be wasted before Wstring. 

1. When 25% or more of the particles in a gravel deposit are larger than the 
maximurn size specdied for the designated grading, the proQlced aggregate 
shall be considered cnrshed gravel. When crushed gravel is used. not less than 
50% by weight of the partldes retained on the No. 4 sieve shall have at least One 
f W r e d  face. 

02600-1 TP Revised 06193 
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2. The aggregate for the mixture shall be graded and combined in sucl'~ pmportions 
that the resufling composae blena mees tne requuements ot the pb-max tompna 
for me project. The aggregate grading tor the pb-m fomuta, wah me -le 
tolerance. will be within the m e r  range set torth in the tolbunng table: 

MASTER RANGE TABLE FOR 
HOT PIANT MIX BITUMINOUS PAVEMENT 

1-112- 

1- 

314- 

112- 

318 

t 4  

#8 

#SO 

t200 

-f%l 
9, 

100 

77-1 00 

65-95 

- 
43-76 

30-60 

20-45 

7-27 

3-1 2 

Gradtng c 
- 
- 

100 

70-95 

30-88 

40-72 

28-58 

9-32 

3-1 2 

G m  
D 
- 
- 
- 

100 

7 - 1  00 

50-70 

35-60 

10-30 

3-1 2 

G-Fl 
F 
- 
- 

100 

- 
- 

38-72 

25-58 

- 
3-1 2 

C. l=ibf tor the job-mix formula shall conform to the requirements of AASHTO M17. 

0. Asphalt cement used in the job-mix formutas shall comply with AASHTO M20.85-100 
penetration graae or AASHTO M226. Viscosrty Grade AC-10. 

E. The allowaole job-mix formula tolerances shall comply with the following: 

Passing No. 4 and larger sieves' 
Passing No. 8 to No. 100 sieves (inclusive) 
Passing No. 200 sieve 4% 

Temperature of mixture when emptied from mixer 

4% 
4% 

BStumen +0.5% 
+-2OOF 

m i v e  of the maximum size designed in the jobmix formula. 
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F. 1 . The job-rmx fotmuta shall be as follows in which !he pencentages shown are based 
on the welgnt of dry aggregates only: 

1 R In. 

3J$ in. 

900 

- 
No. 4 69 

NO. 8 

NO. 50 

51 

- 
No. 200 9 

&phatt Binder Pefcenraoe 6.5 

2. 

3. 

This aggregate graauatlon wirh the allowaole IOlefanceS IS wnhin Gradmg UC 

The temperarure of the mixture when emptied from the mixer shall be within the  
folbwing limits and as specdied by the Contractor: 

Warm cold 
Weather Weather 

Pugmill 275OF min. 3 2 5 O F  ma. 

Dryer-Drum 220°F rnin. 280OF ma. 

2.2 PRIME COAT 

A. Cutback liquid aspnalt. 

1 .' Remove loose and foreign material from compacted base m u s e  surface 
immediately before application of prime coat. 

2.- Do not displace base come material. 

FE- 165(40) jst 02600-3 



1. AU existmg pavements to be overlaid with aspm coMete shall be cleaned with 8 
meChanlcat sweeper or other metnods approved by the Contractor mmedhtety 
before plaung the tad< coat 

2. Areas not accessible with a mechanical sweeper shall be cleaned by other 
methoas as approved by the Contraaor. 

3. All transverse and bngrmdinal cracks in the ex- Paved surface shall be seated 
before plaang the tadc coat Cracks shall be cleaned with a stdl broom and tf 
available. compresses air. Fin eacn c w  wdh liquid Whall pnme coat material 
and appry fine. clean and dry sand to the surface. w e t  cracks that cannot be 
filled wnh liquuld asohatt alone snall be filled wrth attematmg layers of asphal& and 
sand. Alow to dry untit the surface IS no longer tacky or, as dveaed by the 
Contractor. before placing the tack coat. 

4 .  Edge failures along paved surtaces to be ovenaid shall be reoaired. Remve all 
broken matenal ana shaDe tne note evenly with Straight vertical eoges. Replace 
all unsrale base with aoprovea base course rnatenal and compact to the 
specdied aensny for base courses. Comoiete the replr  by pnming the base and 
placinq a minimum of 2 in. of compacted aspnatt concrete. The finished mace  
shaU be flush wdh the onginal pavement sunace. 

3.2 PRIME AND TACK COAT APPLICATIONS 

A. mmsQa! 
1. Uniformly apply at rate of 0 2  to 0.50 gaVyC 2 ove compacted and clean base 

course surface. Apply at a material temperature between 1 O S O F  and 175’F. 

2. Apply enough material to penetrate and seal but not flood surface. 

3. Ally until the surface is no longer tacky or as directed by the Contractor. Prime 
coat shall be entirely absomed by the base maenal within 24 hr. atter application. 

8. ~ - E m u l s d i e d  asphalt tack coat shall be applled to all pavemen! surfaces that 
receive an overray of aspm concrete. The rate of application shaU be from 0.03 to 0.15 
gaUyd.2. Fioodrng will not be allowed. 

3.3 PREPARING PAVING MIX 

A. The aggregates shall be combined in the mixer in the amount of each fraction of 
amgates  required to meet the pb-mix formula. The bituminous material shall be 
measured or gaged and inrroduced into the mixer in the amount specified by the job-mix 
fOnnuk 

6.. Alter the required amounts of aggregate and bituminous material have been intmduced 
in& the mixer, the materiats shalt be mixed until a complete and uniform coatvlg of the 
p8rWes is secured. 



C. Paving asphalt shall be added to the aggregate when the tefTI$Mrarure of e m  ingredient 
is tmm 275OF lo 325OF lor pugrmll mixtures. The temperanne daferenaat between e a  
ingredient Shall be no mare than 39F. 

0. Mixtures snatl not be delivered lor use on the road at le% than 26OOF nor greater 
32OOF for pugmtl mwures and at not less than 20OOF nor greater than 27ST for 
dryer-drum mmures. Should the temperature be too high tot proper compacmm, 
Subcontractor wiii be requued to wart until the mixture has cooled to a reasom& mtLng 
temperature. 

3.4 TRANSPORTING PAVING MIX 

A. The pavlng mixture shall be transported from the produceh plant to the jobsae In tight, 
clean, smotn metal-bed trucks. Twdc beds Shall be thinly coated with a rrmurrmm amount 
of paralfin oil or other approved matenal to prevent the m m r e  from adhenng to me beds 

E. Each truM shall be eaupped with a wver of canvas or other sudable matenal. When 
directed by the Contractor, the covers snail be used to omtect the minure from the 
weather ana to helD maintain the requirea aelivery IemDerature. 

C. No load snail be aeiiverea so late in the aay as to interfere with spreaang and compacnng 
the mixture auring tne scneauled woming n o m .  

3.5 PIACING PAVING MIX 

A. 

B. 

C. 

0. 

E. 

F. 

G.- 

The asphalt concrete mixture shall be placed in a one lift thickness as indicated on the 
drawings. 

Place asphalt concrete mrxture on prepared surface, spread and stnke off usrig a 
self-powered paving machine equipped with thickness and screed conttols. 

Amas inaccessble wlth a seft-powered spreader may be hand-placed or with a spreader 
box as directed by the Contractor. 

Place at a thickness so that when compacteo it will conform to the indicated grade. CfoSS 
section. finish thickness ana densrty indicated. 

Begin placing along centerline of areas 10 be pawed on crowned section and et high bide 
of 6 ~ t o n s  on one-way slope. 

Longitudinal joints shall have same texture, densrty and smoothness as adjacent 
sections. Longitudinal joints shau be trimmed to a vertical face and to a neat line tl the 
edges of the previously laid surfacing are. in the opinion of the Contraaor, in sudr 
condition that the q u a y  of the compteted joint will be attected. 

W o r e  Placing the finish layer adjacent to cold transverse construction joints, such iokds 
shall be trimmed to a vertical face and to a neat line. Transverse joints shaU be tested with 
a 10-tt. straight-edge and shau be cut back as required to conform to the requirements 
specltied in paragraph 3.9.8 entitled L T ~ l e r a n ~ e ~ . D  

FE-I65(4O)jSt 02600-5 TP Revised 06193 
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3.6 ROLLING EQUIPMENT 

A. Rollif'& of the paving material shall be accomplished by a steel wheel roller and 0neumaP ', 

tire roller, each being sett-powered. 

6. 1 . Thme-wheel steel-tired rollers shall weigh nor less than 12 T. with a i:. ;npe&n 
on the rear wneels of not less than 325 pounds per linear inen of tu€ ~:idth. 

2. Three-axle steel-tired tandem rollers shall welgh not less than 12 T. Two-axb 
steeHired tandem rollers shall wefgn not less than I O  T. Rollers used for lnitiai or 
breakdown rolling snatl be equtpped with rolling wheels havlng a diameter of 40 
in. or mare. 

C. 1. Pneumauc-tired rollers shall be the oscillating type hmng a wtdth of not less than 
4 ft. ana eauippea with pneumatic tires of eaual sue and diameter, having maas 
satistactory to the Contranor. Wobble-wneel rollers will not be pemed.  The 
tires snall be so SDaCed that the gap between adjacent tires will be covered by the 
treaa of the iollowtna tire or snall be so sDacea that any resuning uncovered gap 
will not exceea 1-1 12 in. in wiath wnen me tires are inflatea to 90 p a  and the 
operating weignt is 2.000 Ib. per tire. 

2. The tires snall be inflated to 90 psi or sucn lower pressure as designated !JY the 
Contranor ana maintained so that the air pressure will not vary more than 5 pSi 
from the designated pressure. Pneumatic-tired rollers shall be so mnstfuued 
that the total weignt of the roller can be vaned to produce an operaung weqht per 
tire of not less than 2.000 Ib. The total operating weight of the roller shaU be 
varied as directed by the Contractor. 

D. The rolling equlpment shall be in good operating condition and shaU be capable of 
reversing without backlash. 

3.7 COMPACTING PAVING MIX 

A. Atter the brtuminous mixture has been spread. stnrck off and surface irregularities 
adjusted. it Shall be thorougnly and uniformly c o m a n e d  by foiling. 

6. The suriace shall be rolled when the mixture is in the proper condition and when the 
r o t l i  does not came undue displacement. crackvlg or snoving. 

C." If dkplacement. cracking or shoving OCQIIS. it should be immediately corrected by raking 
and the addition of fresh mixture when required. 

0. The initial or breakdown rolling shall be wilh a steelrvheeled roller. On the initial Pass. the 
roller shad be operated with the drive wheels in the forward posnion with respect to the 
dIreaion of spreading operations. The reversal path of the initial or breakdown rolling 
shall ! o h  the path of the previous forward rolling. 

€0- Unless otherwise directed. rolling shall begin at the sides and proceed kJmdmw 
pafallel to the road centerline. each trip overlapping one-hatl the roller wldu1, gmdum 
progressurg to the crown of the mad. This pattern shall be repeated and continued 
the requtred compaction is obtained. 
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3.8 

3.9 

F. 

G 

H. 

1. 

J. 

K. 

Intermeatale roding wnh a pneumatc tue roller snall follow the initid mlhg as a b  BS 
possble to ensure r n w m  rnpemeabMy. The pneumanc mUng bnatl be 
while the mact~lfe temperature IS at of above 1 5OoF. 

The rolling panem of the pneumatic roller shall be the Same as the steelrvheew mhr, 

Rolling snall be Denormed so that points where roller directton is reversed wia nar GO in 8 
transverse line across tne spread. The reversal poms for each roller pass bfiatl 
either anead of or to the rear of the reversal pomt of the prevlws pass. 

RoUing shall be continuous from the time of the initial rollhg until the s p w i  danstty tras 
been obtained. 

Fina~ rotting shall be wdh a steel-wheeled roller and shall elimiMte aU n b r  marks. 

Areas not accessible wlth rolling equipment shaU be comaaed with hot hand tampers or 
vibrating plate compacrors a s  approved by the Contraaor. 

p 

?AVEMENT DENSIN 

A. Minimum aensav mall be 96% of a laboratory mecimen made in the proponions ot the 
job-mix formula. 

Field densrty determmations wiii be maae in accordance wdh Arnencan Society for Testing 
and Matenals (ASTM) D2950. 

6. 

GRADE COMROL 

A. Pmceaure 
1. 

2. 

3. 

4. 

5. 

6: 

The Subcontractor shall be responsible for control of all finished grades. 

The Subcontractor shall subrnlt to the Contractor tor approval grade elevations 
taken at 50-ft. Stations along the centerline of all new and reconstructed roadways 
and at otner points as directed. Grade-control Proceaures wiii be conaucted 
upon cometlon of the surface ldt of aspnag paving tor eacn roacrway sectton. 

All humos and depressions exceeding the specdied tolerance shall be wssecaed 
as directed. 

The grade control procedures shall be conducted in a manner that will not delay 
the progress of the proleu. 

The Contractor will retain a copy of the approved grades as a part of the prop3ct 
records. 

Obtain wntten approval from the Contractor before proceeding with the work. 

6. ---The finished surface of the asphatt paving shall not vary above or bebw the 
lines, grades and typical seaions shown on the drawing by more than 0.03 ft. 

END OF SECTION 
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1 .l APPROVALS: Obtain written approval from the Contractor at least 24 hours before each 
individual concrete placement is made. 

1.2 ENVlRONMENT" CONDITIONS 

A. Whenever air temperature is bebw 40°f, special precautiOnS Shall be taken to protea 
concrete trom freezing. Prowaures to be used shall be the responsrbility of the 
Subcontractor atxi shall conform to Amencan Concrete Institute (ACQ 306. 

8. Whenever air temerature is 85OF or higher during concrete placement. speaai 
precautions shall be taken to prevent concrete from orying and Setting too raoldly. 
Proceaures to be usea shall be the resDonsioilrty 01 the Subcontractor ana shall contom 
to ACI 305. 

2.1 MATERIALS 

A. 

8. 

c. 
0.. 

E".' 

FI 

Cement 

1. -~emenr: Conform to American Society for Testing and Materials ( A m )  
CISO. Type 1. unless specdicatly noted otherwise on the drawings. 

Cordom to ASTM C150, Type 1A or 114 low 
. .  2. 

ami 

3. Cordorm to ASTM C150, Type 111. 

onform to ASTM C33. 

Waters.lean and potable. 

1. 

2.- Conform to ASTM A I S .  

--Concrete admixtures shau be approved by the Contractor prior to their use. 

PnmaMedExaanstanJaints-Canform to ASTM 01752 for vertical applications A S m  
01751 lor horizontal appkations. 

Conform to ASTM A615, Grade 40 andlor Grade 60. 

1 
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G 

1. -: ASTM C309. Type 2. 

2. A S f M  C171, Type 1 .1 .1, while: Type 1 .1 2. white opaque: and 
Type 1.1.3. 

2.2 PROPORTIONING OF CONCRETE 

A. Ready-mn concrete shall contom to ASfRR C94, indudins Other SpedfWons 
mentloned therein and the requuements of this specdication concrete shaU have a 
mlnimum compresswe strength of 3,000 psi at 28 days unless otherwise noted on 
drawings. 

2.3 MIXING OF CONCRRE: Ready-mix concrete shall be mixed and delivered in accotdance with 
ASTM C94. 

2.4 SAMPLES AND TESTiNG 

A .  Concrete tests snail be tne res~onsioility of the Ccmaaor. The Subcontracror shall 
proviae assistance in ootaining tes samples. 

8. Concrete res cylinders shall be made in accoraance with ASTM C31 ana tested in 
accordance wah ASTM C39. 

3.1 FORMING 

A. 

B. 

C. 

D. 

E. 

F. 

G 

F o m r k  shaU be in accordance with ACI 301, ACI 347 and Ac1318. 

Forms shall conform to the shape, lines and dimenstons of the members as called for on 
the drawings and shall be construaed on panels of the Largest sue practical in keeplng 
with the SIze of the formea member. 

The face of any excavation shall not be used as Iomung Unless OtheWtSe noted on the 
d m n g s  or in these spesdications. 

ties shall be the md type that pmde a break I 112 h. back from the conePete 
slatace, leawng a neat hole to be grouted. 

Exposed comets shall be formed with 314 in. chamters except for Comers whkh Wng is 
specified. 

Install construction joints only where shown or noted on the drawings. AWbnal joints 
may be used only wlth the approval of the Contractor. 

shoring Shall be sufficient to mamain the desired alignment of forms and to SUppOrt 
construction loads. 

FE-9 1 .1653@ 03350-2 TPRevised06193 1 07 
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3.2 

3.3 

3.4 

3 .s 

I 
I 

PIAClNG OF RUNFORClNG 

A. Placament of reinforcing shatl be in acmrdance wnh ACl301 and 318 and the Marital of 
StaMard Pracuce of the Concrete Reinforcing Steel Institute. 

6. Do not use bars less than 3/8 in. diameter (No. 3) except for stirrups, ties and distr;.&* 
steel. 

PREPARATlON FOR PLAClNG CONCRETE 

A. Remove water from excavations. 

8. 

C. 
I Remove hardened concrete, wood chips, ice and other debris from the interior of forms. 

F o m  shall be oiled or wetted with water prior to placing the Concrete. 

0. Reinforcing shall be cleanea. secured in posrtion. inspected and approvea by the 
Contractor in writing before tne piacrng of concrete. 

PIACING CaNCRETE I 
B. Place concrete in forms within 90 mm. from time of introduction of cement and water to 8 

I 
1 
I 

- I  
I 
I 

A. Concrete shall be placed in accordance with ACI 301. ACI 304 and AC1318. 

mer .  

manner approved by the Contraaor that wiil fill air pockets and work the rruxture into 
comers and around reinfomg and inserts. 

Exposed unformed faces of concrete shall be brought to undorm surfaces and worked 
wdh sunable tools to a reasonably smooth wood float or steel trowel finish. 

Remove forms m such a manner as to ensure the complete safely of the structure. F O M  
On venlcal surtaces may be removed 24 hn. after the cOllcfete has been placed when 
Wmed by the Contractor. 

C. Immediately after depositing, compact the concrete by wbrating the piastic mass m a 

0. 

E. 

CURING: C o m t e  s!Wl be protected against the loss of mlsture for at least 7 days by the use Of 
any of the following methods: 

A,, 

1 Apply according to the manufacturers recommendations. 

2- 00 not use a cum compound on a concrete surface lo whicil future c o m e  Mi 
be bonded. I 

8 .  homOntal surfaces, sheet material lapped at leas! 4 in. and fastened or sealed 
PlSEe. 

C:.. Lsove the forms in place for vertical wrfaces. 



I I 

3.6 PATCHING 

A. 

8. 

Immediately after removal of form. remove all fins and loose matenat 

FiR chp and form tie holes wdh neat cement grout flush to adjaatnt surtaca. 

END OF SECTION 

. --. . 

033504 TP Revised 06193 \$! 
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1. PURPOSE 

?his praCrict dtfines the responsibilities and minimum safety nquircmtn:: . 3r 
pafonning excavations and trenching at Rocky Fiats Plant (m) in accordan# 
with 29 code of Federal Regulations (CFR) 1926. Subpan P. Excavations. 

2, SCOPE 

This Exision is a torai rcu+rc ana revision bm r- omintd. 

3. DEFINITIONS AXD ACRONYMS 

3.1 

e Those nquirtmenu which arc compatible Enw.inecring p 

with standards of practice nquirui by a Rcgisterei Professional Enfiner. 

Method of protecting employees from cave-ins by excavating the 
s i b  of an excavation to form one or a series of horizonrai level or steps with 

vcrcicaf or near vtmcai surfaxs between ieveis. 

Caue-in. Separation of a mass of soil or rock from the si& of an excavarion 
and its sudden movemtnt into b e  txavadon by falling or sliding, ir. sufficient 
qUantiry to entrap, bury, or othwwise i n j m  and immobilize a person. 

p p m .  One who is capable of i&nZifying existing and prtdictable 
hatards in tht smundings ,  or working condiuons which art unsani.w, 
hatardous. or dangerous to employees. and who has authorization to xikt 
prompt comcfivc m-dux!: IO eiiminau them. A Competent Person is pm\~dtd 
by the subcontractor for excavation and trenching acd\itits perfomtd under a 

subconaact. An EG&G Competent Pcrson has subconuactor ovcn:ght 
responsibilities for excavation and ucnching activities. 

1 
I 
I 
I 
I 
D 
D 

-. 1 
I 
I 
I 
I 
I 
I 
D 
I 
I 
1 
D 

1, di Euca\.ation. Any man-made cut. cavity, trench. or depression in an cvrfi 
I 
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3.1 Definitions (continued) 

w. hdividual invoivcd in the physical aspecn of soil disnxbance. 

HazardDrr. c A t  .4n atmospherc which by reason o i  being txpiosive. 
flammable, poisonous. corrosive. oxidizing, irritating. oxygen dcficitnt. roxic. 
or othewisc harmful. may cause death, illness. or injury. 

Wacte 
where hazardous substances. including hazardous wasu and solid waste. have or 
may have k n  placed. either planned or unplanned. 

1 (SU'M[J)I . An individual location on the WP 

);icl;6nt. The accicientai rcftase or fail= of a crossbract. 

F fvJcm. A written repon dttaiiing a deficiency in 
shara~~cristic. documentation, or procedure whish nndexs the quaiity oi an item 
cr miviry unacceptable or indetemhE. 

(01 TL Groupings of individual hazardous substance sites into a 
singic management area. 

m i ~ e  51*~tem. A method of protecting employees from cave-in. from 
mac~rial that could fall or roll from an excavation face or into an excavation, or 
from the collapse of ad-iaccnt suucnms. Protective systems include suppon 
q%Ums. sloping and benching systems, shield systems, and other systems 
which provide the necessary protccrion. 
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3.1 Definitions (continued) 

A person who is rtgsurd as a 
professional e n p e e r  in b e  stafc where the work is being pdmtb However. 
a pmfessional tng ina r .  r e p u r t d  in any s t a f t  is deemed to k a "rcptcnd 
p f e s s i o d  enpncu" when approving designs for manufacrurrd protecrive 
systems or taDuiattd data to be u s d  in interstate c o m m a .  

,CioainP. ,4 method ofprtcrin~cmpioyqs from cave-ins by excavating to 
form sidts of an cxcavaion ha; arc inciintd away from me excavation so s IO 

F v e n t  csz-ins.  3: angi t  of inciinc =quirk 10 prcvtnr a cave-in varies with 
differences in such facrors as soii type. environmcnrai coniitions oi cxposurt. 
and appiicz5on oi surcr,qt  loads. 

P --*. Indudes conmiled enpee r ing  documents and 
drawings showing the spcciiic excavation or mncn iocatior.. a Anen scopt of 
work ana obcr informaion necessary for conducting excavation anc rtncning 
aaiv~dcs in a safe manner. This package is inciudcd as an appendix to the 
In t cp tcd  Work Conmi Program (IWCP) worx package or Environmental 
standard Optrating Pro-taurrs that have k e n  acveiopta for excavations and 
trtncning. 

W. Soil wnich is r m o v t ~  from the txcavadon. 

Stable. S a i d  soiia m i n e d  materid that can De txcavattd with v t r r i d  
sides ana wiii m a i n  intact while exposed. 

Slrabon (;\*.rem. A Smctutt such as un-inning. bracing. or shoring. which 
suppiits saqof i  to ;?n adjactnr spuc tm.  underground insdinrion. or the sicks 
of an cxcwation. 

M. A n3zrow excavation tin xiation IO the 1tng:n) m3ac beiow tie S U ~ ~ ~ C C  

Of the p u n d .  the depth being grcaur than the width. but the width noi F a U r  
h n  15 f:. 

. I  
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3 3  - 
CDH 
CFR 
E&wM 
€PA 
ERM 
FOM 
G€CI 
HSP 
IHSS 
IRA 
IWCP 
JS A 
NCR 
OSHA 
ou 
PPCD 
PPE 
RCRA 
RE 
RFP 
RI 
wwp 
SOP 
SWMU 

Colorado Depamncnt of Health 
Codc of Ftdtrai Reguiations 
Environmental and Wane Management 
Environmental R o t d o n  Agency 
Environmental Restoration Management 
Faciiitics Operations Management 

Htalth and Safety Practice 
Individual Hazardous Substance Sire 
Interim Rcmuiial Action 
Intcgraxed Work Conmi h-m 
Job Safety Analyses 
Nonconformance Report 

Occupational Safety and Hcaith Adminismrion 
Opvablc Unit 
Plan for Prevention of Contaminant Dispersion 
Personal Protective Equipment 
Resource Consentation and Recovery Act 
Radiological Enpetring 
Rocky Rats Rant 
Remedial invesnganon 
Rackation Work Permit 

Solid Wasu Management Unit 

GroundFault.Ctcuit-pru.. .. ,-. 

s e a n u  Operaring 

4. RESPONSIBILTrIES 

Conncts the Excavation Specialist, Occupational Safety, Indusmal Hygiene, 
and Envimnmentai Restoration Management (ERM) if any liquid or 
unidentified obstructions a~ encounttrtd 
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4.1 Construction Coordinator (may be Maintenance Supervisor) (continued) 

Notifks Wacknhut Suvicts, Inc. tfirough Dispatch. the Fm f ) c p m e n t  
Occupational Safety, and Indusaiai Hygiene of pending or planned excavations 
or ucnching, road closm or blockage. r e s a i d  access to buiiding enuan#s, 
and of appiicabie safety considcraaons. 

Intptcrs the excavaaon mas. and ensures that proper barricades are in place. 

R r f m s  as a f i r - l i n t  (field) inspector to ensure zhat work is pcrformtd in 
accordance with Occupatlonai S a f q  ana H d t h  Adminismaon (OSHA, 
standards ana piant poiicies ana proccdurts. 

. .*. .. - I . , .  . . .  , . . . . .  

Ensurs that subconuacton understand and meet all rtqukmenrs before the 
SUIII of any excavation. 

Performs as an EG&G Competent Person. 

4 2  

.- 

Determines if any proposed consmaion acd\ides will impact designated 
Msss. 

Rwrdts guidance for preparation of ERM sampling plans. 

k n  sampling and laboratory analysis to satisfy ERM responsibilities 10 the 
hvironmcntal Protection Agency and Colorado I>tpac--znt of & a h  

hvx i cs  applicable sample analysis and backpounds in: :=anon on MSSs to 

m o l o g i c a i  Engineering (E). and information to Indusmai Hygiene sc that 
proper Penonai Protcnive Equipment (PPE) and other work conmls c3n be 
initiated prior to excavation. 

Stipulates the rcqukmtnts for impltmenmrion and compiiance with the ffm 
for Prevention of Contaminant D i s p o n  (PPCD) as it may be related to 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
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4 3  

hsurcs xim a soii disnt'bance package is pmpcriy compitrtd 

Idcntif1cs known uulines and hazardous conditions which may be t n c o u n d  
during excavation. at the pre-cvoiution meeting. 

Informs atnching ana excavation pcrsonnei of q u i n m e n t s  IO compiy with 
29 CFR 1926, Subpan P, and RFP si=-specific F+uiremenn. 

lnspeczs the excavauon sites for ovtrntad ana underground uuhies, and has 
locanons indicated in the Soil Disturbance P3ckagc. 

Dirtczs excavation ana rrcnching activities which have k n  inrtsnrpred because 
of safety concerns. 

Morms as an EG&G Competent Person. 

4.4 Exca\.ator 

Compiies with the provisions oi this pram=. 

Wears approved waming vests. 

Dirtcts uaffic. 

Recommtnds engineering andor aciminismtive conmis nectssv to minimizt 
~xposure IO hazardous mattriak. 
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4.6 Industrial Hygiene (continued) 

Ensures that monitoring requirements necessary during soil disWancts have 
been addressed ana are pcriormed. 

Defines. in conjuncnon with Occupational Safe!)', confined space nquinments 
as they may d a t e  to excavating and trenching. 

Performs investigations a: '. * i m r u r e h b s r a n c t s  orunidentified 

objects ax tncounercd c z i n g  soil disturbmces. 

Oudines rn: potennai hazvds associated witn soii disturbances in or near an 
IHSS. 

4.7 

Dtveiops and periodically revises h i s  procedure wnich ensures the compiiance 
w i t h  a?piitabi: 25, CFR, Pans 1919 ana 1926 smduds. 

Performs pre-cnry ana d i i y  inspections of e x c a v a u o ~ .  

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

Moniton in: :xcavmons for compiiancc u i ~  saiery reauinmtn:s. 

~ ~ a t s  assisanre 10 management in determining appropriate su'ety 
rtquirements for excavations. 

Inspec= ail trcnmng and excavation activities for comp!iulcc with safe work 
pacrices. 

Defines. in conjur.r:ion u i r n  Ind,scial Hygiene. confined S ~ C :  r z u i x m e z s  3s I 
I 

they xiate !a txcavxing 3nd rxnching. 

M o m s  as ar, EG&G Comptttnt Person. 
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R&cQmmsnds engineering andlor administrative conmis n c a s a r y  IO minimi= 
ptcnriai exposun IO radioacuvc rnatuials. 

Ensurts that PPE nquircmtnu for soil disturbanas have btm Mined in the 
WCP. Environmental SOP, or Radiological Work Pennix (RW), if nquirtd 

D c m i n c s  tbe ndiobgicai moaitoriagqldruntnrr=sary.during.  soil 
disturbances. and ensures that these qui remenu have been dtfrned in the 
IWCP. Environmental SOP, or RWP. 

Determines t n t  need for suppitmtnrai air. soii. or water ndioiogical sampiing. 

Moms  investigations as rcqucstcd. when unusual substances or uniaenufid 
objects arc encountered during soil disturbances. 

4 -9 

Provide discipiine specific input. as required. on excavations when unusual 
substances or unidentified objects are encountered. 

4.10 

Coordinates all excavation work with the Excavation Speciaiist 

Rwrdcs dl rrquircd excavation submittais to the E\;cavadari Specatlist. . 
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5. REQUIREMEhTS 

All ernployas of sire contracum and subconuacm shail compiy wi: 
29 CFR 1926. Subpan P, and additional RFP nquirrmtnrs. 

.. . .  

I 17 
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6. Ih'STRUcrIONS 

Excavations and mnching activities arr performed under the WCP p r o m  
except for ERMaciiities Opcrarions Management (FOM) which axt performed 
in accordance with Envimnmtnoal SOPS. 

IWCPs and Entironmenral SOPs will be winen to comply with the provisions 
of this practice. 

6.1 

NOTE Occuparromi Saicn m y  rcauirr a Job Sajcn Anaiysis (JSA 1 wnicn 
is IO mccr ail qfrhc crircria rsrabiisnca' by HSP 2.1 1. Job Safcn 

Anaiuis. 

Requester 
[ I ]  Provide the Excavation Sptciaiisr with all required excavation submitds:  

Soil Disturbance Enhat ion Form, Appendix 1 
Conmiled engineering aocumenrs andor drawings showing specific 
locationis) of the proposed excsvauon w o k  

Written sco?: of all pm?osed excavation work 

It) Ensure :h3: tne submituis are made 2 minimum of 2 weeks (10 uorking 
days) befox rne sran of work, except in emtrgenq situations such as a 
water line De&. 

Excavation Specialist 

[ 31 Ensure :ne completion of I.!!?:. Soil Disturbance p3ckagc. 

14 Ensure the Soil Disturn3n:e p3tkage i: ixiuded 2s m 3pp:ncix to r k  
WCP U*ork Package or Environmenrd SOP. 

Excavation Special. 
[ l ]  Plaini? S I L  _. paint. or mark the location oi  knoun u n a c r p u n l  

instaliations [utiiitiesi befox stanin: u ark. 
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63 Underground lnstalhtions (Utility installations) (continued) 

[2) Indicau h e  typc of underground innalladon and appmximart depth ia the 
marking sraircs. or docrrmtnt in the Soil Disturbact package. 

NOTE 1 Picks. p t n p  breakers, or emh-moving equipment are not ro be 
used within a 3-fi radius of identified buried Wiiitics, unless 
dercnnined othrnvise by the Lcmarion Specuaiisr. Handheld 
shovels must be used io locate underground installations. 

NQTE 2 This secrion anpiics carrail? :o above-ground am’ b~low-ground 
utiiin insrailarions. 

Excavator 
[3] IF excavation tquipmtnr is 10 work within 10 ft of high voltage t i t ca id  

strvice, 

THEN tnsurt the ei&c s t r y i c t  is de-cncrpd.  

[4] IF excavation equipment is KO work Whin 10 ft of high prtss~rr g a ~  
and/or srcam iints, or proccss waste iints, 
THEN ensure the high pressure gas and/or steam lines. or process waste 
lines arc a:incrgiztd when q u i r e i  

[5 ]  IF unidtnnfitd utiiifis o:..damaguo udirics OCCL~ during an excavaaon, 

THEN: 

[A] Irnmtdiately stop work. 

[B] Remove personnti from the point of hazard and barricade the 

[Cl Irnmediateiy notify the Excavauon Spcciaiist. Occup3uond S;rfcw, 
lndusiriz! Hygiene. and Enpnttring and Technology. 

I 

I 
E 
I 
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63 

NOTE The criteria u e d  for confined spaces will be i - i j ~ i i j - i i S P - 6 . M ,  
Confined Space Errpr?' Program in the HSP amti 29 CFR 1910.146. 
Permit Required Confined Space. 

Industrial Hygiene and Occupational Safety 

[ I ]  Identify excavations which ax to be reguiatcd as a confined space. 

6.4 

Excavator 
[ I ]  Exena ladders from tnt  h t r o m  of the mncn or excavation IO ar leasr 

3 ft above the surface of :ne p u n d .  and securc to prevenr movement. 

6 5  

Excavator 
[I] RCSU~CI the movemenr of vehicies and equipment fmm the area of an 

excavation by use of barricades. 

[2] Lse a fixperson to air=:: bath the fiow of mffic and the movement of 
excavanon equipmenr wncrc barricades are not used. 

Kllagpemows 
[3] Wear approved uarning vests. 

[ 41 Directs m5c m a n a  or a u a y  
o;rcr;ltions. 

rom any exctvation or trenching 
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6.6 

Industria1 Hygiene 
[ 11 WHEN the pottnnai for hazardous materials may exist, 

THEN: 

[A] Detamine and coordinate the testing of excavarions for harardous 
atmospncrcs. 

,: 1 - , ; . : 4 

[B) Monitor air quality in the excavation, as r~quucd .  

[ c] Determine the n t t d  and specify PPE = q u i d  for personnei. 

6.8 

Excavator 
[I] WHEN unusual substances or unidtnUrrCd objtcts such as: odors. liquids, 

broken or ieaking pipes. d i s w i o d  soil. are entoun-d within the 
excavation. 
THEN stop work and notify the following: 

Excavation Specialist 
Radiological Optrations 
IndusuidHypene 
OccupationaiSafety 

O E R M  
Engineering and Technology 

Ereavator 
[ 11 IF water is accumulating or has accumulattd in the excavation. 

stop work and notify the following before work on the excavation 
proc#ds: 

Excavation Spenatist 
Occupational Safety 
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Excavator 
[ 1 J Place the spoil from any excavation at least 2 ft from the edge of the 

excavation on one side. and at least 4 ft from the edge on the other side of 
the excavation. 

6.10 

NOTE For ucmation and trenching acrivities pevonned by a 
subconrracmr, Dorh &G& G and subconrractors h v e  acsignatcd 
Excrrvazion Compcrcnr Personr. An €G&G Compcrent Person has 
the rurimatr authority and consroi of ercavarions, and does a daily 
inspecrion wnich detemnes whether or not tne subconracror may 

enter an e;LZOVOfiOn. 

Excavation Speciaiist or Occupational Safety 
[ 1) Thomughiy inspcct the site to be excavated before stardng an excavation 

to determine if conditions (such as, hazardous armosphms, soil 
conditions. uaffic pattcms, utilities) require special safety measures. 

121 Inspect excavations before the initial enuy by personnei. 

131 Inspecr excavarions and mncnts daily, to detvminc potenuals for: 
0 Cave-ins or siides. 

. 
0 Other hazardous conditions. 

Indications of prottcdvc systems failrut. 
Tic prrstnce of hyardous atmosphms. 

141 Compietc the Competent Person Excavation and Trenching inspection 
Checklist, Apxndix 2. 

I '  
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NOTE A comperenr pcnon must be prwcnr when soil u being d*: d. 

Excavator Competent Person 
[SI Inspect excavations and rrtnchcs daily, to & m i n e  p0ttnUaiS fox 

Cave-ins or siides. 
Indications oi pmtccrive systems failure. 
'2hcpscrtncc O i k Y r d Q i l ~ p h e r r r . . .  .- 

a Other nazarcious conditions. 

(61 Compitte the Competent Person inspection and Tnncning Checklist. 
Appendix 2. 

[q 

NOTE 

Inspect at the sfan of the work shift and as ne- throughout the shift 

For subcontract excmtarion anti rrenching acriviries, she 
strbconrracror provides the inspecrion checklisr to rk Consrmcrwn 
Coordimr  the day the intpecrion checklkr is cornpicred. 

Construction Coordinator 
[ 81 I ncorporatc k e  Competent Person Excavation and Tnnching Inspection 

Checkiisr into the i W B  won. package ur €nvironmcncil SOP. 3 
Competent Pemns, Supenision, Excavators 

[9] IF unsafe conditions an dtrtatd during the inspection. 
THEN stop work in the ana until the ntccs- precautions have 
bem taken to ens= worker safety. 

6.1 1 I 
E& crnpioyce in an excavation must be protected by 3 prottcuve systun. 1 

I \?I 

exapt when the excavation is in solid rock or the excavation is less than 4 ft 

deep ana examination of the ground by the competent penon pro\idcs no 
indicazion of a potential cave-in or siidt. 

1 
~~ ~ 
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6.11 Protection of Employees in Excavations (continued) 

Competent Pemn 
['I] Dtttrmine h e  protection that may be nquirui in excavations less than 4 ft 

because of soil conditions and the scope of work IO bc performed in tht 
excavation. 

6.12 

NOTE A Lpnd Use Request Form (RF-46427). Appendir 3 is required 
for any work activity in the Burer Zone. ERMIFOM is to be notified 
a leas1 2 week (IO working /ins) before work in he B@er Zone. 

Excavator 

[ 11 Notify the Fire Dcparrment in the case of: 
Fire. 

Cave-in. 
Medicd emergency. 

Dctecrion of a hazardous or suspected hazardous atmosphere. 

Construction Coordinator 
[2] IF excavations have the potential to imp& access to buiidings, smctures. 

roadways, Fire Depmtnt conntcrions. or hydrants, 
THEK notify the Fi Department. 

[3) WHEN water is encounurcd during an excavation, 
THEK notify E M .  

14) Norjfy Indusuial Hyriene when unusual substances or unidentified objects 
are encounttrcd during soil dismrbmces. 
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6.U EEE 

NOTE Rae use of PPE is required for all personnel within tk bowuiuries of 
the cxcmarion and nenciaing six,  when engineering andior 
Odminisrtau‘ve connois arc insyjicienr to prevent w o r k  exposure 

10 hazartious marerials or as specified by indusm’d Hygiene or 
Occuparionai Safety. 

Excavator . 
[ 11 Wear the following at ail times during consuucrion acrivincs within the 

consuucrion area: 

Hard hats. 

Toe protection. 
Safety giasses with fixui-side shields. 

[2] Wear hearing protection awiccs when noise ievtis excud 85 dBA. 

[3] Wear PPE 2s indicated on the: 
0 XWP. 
. IWCP. 

Environmental SOP. 
JSA. 

NOTE I Eazmpfes of m a r i o n  in an iHSS include, bur are no: limited 10, 

rhc scrcping of su@acc soil, collecsing of soil sMIpIa. and the 
drir.int of s u n q  sral;rJ or ground rot&. 

NOTE Z A Health and SafcF Pian is requireifor ali cxcavasions on or in an 
IHSS. 

ERhl 
111 Research the description of the MSS (formerly SSWU) unit to obtzin 

information on known or potential site hazards. $4 ’ 
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6.14 Excavating in or K e a t  IHSS (continued) 

(2) Compiete a Health and Safcry Pian that is approvei by lndumiai Hygiene 
in accordance with the Envimnmtnzal Remediation Management Sittuiat 
Weal th  and Sakry Plan. 

Competent Person ~ E ~ ~ ~ ~ ’ a h n . S p e c i n j ; E f , . ,  . 
[ 1 J Determine if a sccond person is necessary to monitor rhe operation. 

Second P c m n  (Spotter) and Operator 
M’HEN ar. cxravation is k i n g  ptriomed using heavy eauipmen:. 
THEN moni;o; rne opemion by sranciing witnin viewing distance of :ne 
excavation. 

6.16 PPCD 

Excavarion as:iviti:s occurring during Resource Consemadon and Recovey 
.4c1 (RCRA) Faciiiiy invesri_rarion/Remedd Invesrigarion ana in1et.m 
Remedid Action a1 FLFP may q u i =  compiianre with rn: PPCD. Approprisre 
conraminan: dispersion conuoi mt3sures may D: ro,,nuirei Conmi measuxs 
xquirec may inciua=: 
e Wind spttd m:asur=nen:s. 
0 Water spray soil applieaaons. 
0 Moistux tesring. 

\Vlisxe piit covcnn;. 
0 

e 

Air monitoring usin! =ai time total susptndta paniculate capabilities. 
General aiminisrmivc conno: measures such 9s vchiculz spted 
iimiutions. 

[ I ]  Detc=.int Lh: PPCD appiiabiliiy 3s it msy reist: i o  cxc;l\ation: in 
accordjnrc uith  the PPCD. 
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6.16 PPCD (continued) 

Construction Coordinator 
[2] E ~ u r r :  the impitmenration and compiiancc with PPCD as it may nfatt to 

CXCilvatiOflS. 

For Environmcntai projects, the ERM Project Manager is responsible for 
compiianct. 

RECORDS .. 
1 .  

Construction Coordinator 
Retain ail information penincnt to rhc excavation pomon of a project in 
the WCP work package or Environmental SOP. 

Transfer to the Opcrarions Manager. 

ions Manager 
[31 Maintain ana disposition excavation information as a quality assurance 

record in accordance with 1 -770oO-RM-OOl. Records Managtment 
Guidanct for Reconis Sources. upon projec: cornpienon. 

8. REFERENCES 

F5P 2.1 1, Job Safexy Anaiysis 

1-15310-HSP-6.04, Confined S p a a  Entry h p a m  

29 G R  1910.136, Permit R q u d  Cor.5nd Space 

29 CFR 1926. Subpan P. Excavations 
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SOIL DISTURBANCE EVALUATlON FORM 
purgesg of this informaton IS to assot !he committee in idendying !he potentral hazard (s) 

rramr?ured with this sooil dmuraance. 

REQUESTER: Name 

Group Phone/Pager 

PROJECTTKlE:' ' CHARGE #: 

Win lhe aisturbanca OCtLlf in or near an lndwmual Hazardous Substance 

Are ovemead utilities present? 
Are unaerground utilities present? 
Will a utilv outage be required? NO r7 

A 

E Drivenmwposts 3 
IS ?HE EXCAVATION FOR: 
Consrmction a Trendung 
Grounding a hsthoies rl 

IF SAMPLING: Ibyhand? Yes a NO c! 
Yes c! NO E 

Deptn of drilling Diameter 

IF CONSTRUCTION: 
Hand digging only? 
W I U  mcnanical equipmemi be required? 

What Type? 

Depth of excavatlon ~ Length of excavation 

W m  of excavation_ Will shonng be required 

Raquester shall fill out this tom and submi i t  abng with information required in SOIL 
DISTURBANCE GUIDELINE to EXCAVATION SPECIALIST, 
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COMPETEhT PEF.. 3h’ EXCAVATION AND TRENCHING INSPECTION 
CHECKLIST 

Datc: -tion: 

Compcum Pmon pcrforming inspcction (print): 

Siplacure of Compcunt Pcrson pcrfonning inspcaion 

INSTRUCnONS: 

Initial In-non: Cornpicre Par. 1 and L 

Daily Insspccrion: C3mpicic Psr. 2. @/ Typc inspccuon chcck o x  1: Initial . p i ! .  \ 
v 

PART I 

ci Slop I-1n-I 
2 Trn th  Shoring Box 
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PART 2 

Ih'SPEcIIoN R EQ UIR EMEhTS 

1. 

2. 

1 
3. 

4.  

< 
d .  

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

W the daily i m p d o n  of thc cxcavauon sitc kcn xnadc 

by the Compctmt Person? a YcS a NO ,Z NA 
ARE hard hats king worn by all pcrsonncl at all times whcn 

on mc excavation siic? 3 Ycc 5 No Z NA 
ARE personal protcaivr tqurpmarr:(eyesbidds; roe.shicidw .. 
ex.) king uscd? 

ARE cmployccs uno  arc cxposcd u) vchicufar traffic wcanng 
waming vest?  

.4RE employes k i n g  kcpr out from unacr sus 

IF underground utility installaiions 
been pmuxxcd. braccd. or fimovcd 

HAVE all surfacc cncum bran 

In excavations into u' 
HAVE cxcavaico or 
and rczaincd ai lcasi 
cxmation? 

DO ucncfics 4 fi cic 
such as hddCK or stcps IocaKa wncrc no morc man 25 fi of 
travci is rcquircd? 

HAS a harness and lifciinc k r .  ?mvicd whcncvcr an 

H A E  stcps k c n  ukcn io proicci cmployccs from loosc rock 
and hazard$ of failing rock? 

- 
3 Yes 3 No - NA 

1 )'a No N A  - 

- - - - l'cs - No - S A  

- - 
employee is rcqurcd io cnicr a wnfincd foounf cxcavaiion? - - l 'cs - 30 - NA 

- - - Scs - No 5 N A  

DO thc walls ax fxcs of 1rcn:hcs 4 ft or dccpcr a d  all 
cxc;lvaiiom in uhich cmF1oyccs ~ r c  cxpscd ul dvlgcr fmm 
moving ground or a cavc-in H.41.E a pmtccrron sysicrr. i.c.. - - 
shonng. sloping 0: some olhcr cqaimicn: rn-? - J'cs - Sa - NP 
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16. HAVE suucrural ramps used solcly by empioyas been 
designed by a wmpcrtnt pcrs~n? 

17. DO the suuaural ramps RAVE appmpnaIc means prwidcd 

thidmts? 0 Ycs C No 

0 Ycs U No 

tDprcvtrnslipping and ARE Iht MIwaysUnicOrm tn 

18. HAS a barricade stop log, or hand signal been provided 
when equipmtnt is required close io  thc excavation? 0 Yes 17 No 

19. ARE sidewalks. pavements. ctc  pmuucd fmm unacrcuts? 

supponcd? 

21. H A S  the air in or around thc c x c a v ~ o n  site 
surc an oxygen oeficicncy or hazamous am0 
nor t x h ?  

22 If hazardous aunosphtre docs exist. 

20. HAVE adjoining buiidings. waiis. 

0 Yes C No 

0 Yes E No 
23. IS warn 0 Yes .Z NO 

Rotecrrvc Equipmau bccn 

If YES. ARE 
\ \  

and equipment mom rqpeurn person? 

24. DOES the excavation int&hc naruzal drainage? 0 Ycs z No 
If YES. HAS suitabic mcans becn pmvidcd LO aiven the 
WUt! 0 Yes z No 

NA 

0 NA 

NA 

3: NA 

- 
L: NA 

2 NA 

OTHER CONDITIONS OR COMMEhls 
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ROCKY FIATS PLANT I 
I SOIL REMEDIATION IM/IRA 

I 
I 

SOIL PREPARATION. SEEDING. AND MULCHING 

From Watershed Management Plan for Rocky Flats - April 1993 I 
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5.0 VEGETATION STABTLIZATTON PROGRAM 

5.1 F,RSPECTIV E 

The natural plant communities which existed at Rocky Flats historidly have been altered by 
disturbances, grazing, invasion by weeds, and past revegetation efforts. In certain areas, plant 
cover is currently sparse; other areas require weed control or may be disturbed by construction 
activities wnich will reduce the plant cover in the future. Vegetation stabilization is needed 
where ?!ant cover is sparse 10 prevent erosionpand maintain natural vegetation. 

NO formai plan has existed at RFP for vegetation stabilization. The Vegetation Stabilization 
Program NSP) is a detailed program for such measures for the entire site. 

5.2 P- 

The purpose of the VSP is to maintain and encourage native vegetation to prevent soil erosion, 
decrease the abundance of weeds and maintain the diversity of plant and wildlife habitat at RFP. 
This wiil be accomplished by seeding and planting native vegetation which exists at the plant 
site. Establishment and mamtenance of native vegetative cover can reduce weed infestation 
through vegetative competition. 

A goal of this program is to establish long-term plant diversity and site stabilization through 
revegetation. In the shon-term, the goal is to provide stabilization to prevent erosion. 
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5.3 SCOPE/TMPLEMENTATTOw 

The VSP shall be utilized for any project, program, or maintenance activity affecting any 
watershed at RFP such as: 

e-' Weed control actions (Section 4.0) which result in exposure of bare soils, 
Erosion control actions (Section 6.0), 

0 % .  Consuuction or maintenance activities which cause ground disturbance, or 
Disturbed areas with sparse plant cover. 

The VSP wiil be implemented consistent u i t h  the process outiined i n  Section 2.5.  

5.4 2 

5.4.1 Activities on the plant site that destroy existing plant cover or otherwise expose bare soil 
shall be revegetated as quickly as possible. 

5.4.2 

5.4.3 

5.4.4 

5.4.5 

5.4.6 

Revegetation activities will be conducted concurrently with disturbance activities 10 the 
extent possible: 

Long-term stabilization is beu achieved through a vigorous. continuous. and diverse Plant 
cover; 

Mulch or other erosion control measures shall be utilized to foster plant establishment 
and control erosion during the period of vegetation establishment. 

Vegetation stabilization activities shall not be conducted in the sensitive habitat areas 
shown in Figure 3.7, or in established reference sites or monitoring areas Used as Part 
of the W P  or other ongoing studies. 

Vegetation stabilization activities which require soil disturbance will not be conducted in 
IHSSs, or areas of soil plutonium concentrations of concern. 

I 
I 
I 
I 
I 
I 
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5.4.7 Vegeution stabilization activities should follow the sequentid Steps outlined below, as 
I 

I 
I 
1 
1 

appropriate for the conditions at the location on the piant site. The steps may be 
modified to account for specific conditions (Section 2.3). 

0 Seed/planting bed preparation, 
0 .  Topsoiling, 
0 Soil amendments/ ferti li zer , 
0 Seeding/planting, 
0 . Mulching/erosion control, and 
0 Monitoring and other follow-up measures. 

5.4.8 Seed/Plantine Bed Premra t  ion 

5.4.8.a The top 4-6 inches of the surface shall be tilled to an even and loose seed bed a 
minimum of 4-6 inches deep, free of clods in excess of approximately four inches in 
diarne ter . I '  

5.4.8.b The surface shall then be brought to the desired grade as shown on grading plans or 
othenvise specified. This grade should be below the finished grade to account for 

I 
I topsoii placement. 

I 
I 
I 

5.4.8.c Grading equipment used should be selected to avoid soil compaction to the extent 
possible. 

5.4.9 Tppsoiiing 

5.4.9.a Topsoil shall be obtained from off-site sources because of the desire to not disturb 
additional areas on site. However, suitable topsoil stockpiled from another project 
may be used as long as its use does not cause additional disturbance. 

5.4.9.b Topsoil shall consist of loose, friable, loam soil which is free of subsoil, heavy clay, 
rcfu~e, stumps, rocks, brush, weeds, toxic substances, or other materials that would 
be detrimental to plant growth. 
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5.4.9.c 

5.4.9.d 

5.4.9.e 

5.4.9.f 

5.4.9.g 

5.4.10 

Topsoil should have a minimum available moisture capacity of seven percent (by 
weight); organic matter content should be a minimum of mp yrcent. I 

I 
I 
I 

Topsoil should be adequate to cover the sire to be revegetated to a minimu1:: depth 
of three inches over the subsoil material. 

Topsoil shall be applied evenly over the area using equipment to avoid compaction, 
and to a depth repiicating the original contours or as otherwise specified. 

Topsoil placement shall be accomplished as quickly as possible on a disturbed site. I 
A11 excess irnponed topsoii shall be removed from the site. stockpiied. and planted 
with a cover crop (Table 5 . 3 ,  and/or other erosion control matends used (Section 
6.0). 

S oi 1 Arne n d m e n t s/ Fe rt i i i ze T'S 

5.4.10.a Testing should be conducted to determine fertilizer requirements. 

Fertilizer shall consist of a standard commercial form and be incorporated into the 
top 4-6 inches of topsoil using equipment 10 avoid compaction at a rate no greater 
than specified by the results o i  the fertilizer test. 

I ' 5.4.10.b 

5.4.10.~ Application of fertilizer high in nitrogen 10 areas with sparse, desirable plant cover I 
wiil be avoided, unless an organic mulch rc.g., straw) is applied to the area- 

5.4.10.d Commercial fertilizers shall conform to ail applicable state fertilizer laws and shall 

manufacturer's guaranteed analysis. 

5.4.10.e Peat moss or composted manure from commercia mmes may be used to amend 
tapsoil to meet the specifications in 5.4.8. Any such soil amendments will be tilled 

I 
be:delivered to the site in the original, unopened containers, each bearing the I 

I 
I 
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into the topsoil either manually or mechanically to achieve uniformity using 
equipment which avoids compaction. 

5.4.11 Seeding 

5.4.11 .a Seed shall be furnished in bags or containers clearly labeled to show the name and 
address of the supplier, seed name or mix, lot number, net weight, origin, the 
percentage of weed seed content, guaranteed percentage of purity, germination 
pounds of pure live seed (PLS) of each seed species, and total pounds of PLS in the 
container. 

5.4.11 .b  The seed mixtures in Tables 5.1-5.4 wiil be used for the appropriate portions of the 
site, unless changes are approved in advance from EPMISWD. The "Rapid 
Establishment" mix will be used for bare soii or areas with sparse cover. The 
"moderate establishment" mix will be used where there is some desirable plant cover, 
or to prevent competition with existing native plants. 

5.4.1 1 .c Grass seeding will be conducted in  the fall (October 15 until consistent ground freeze) 
or early spring when the soii temperature reaches approximately 50 degrees (Spring 
thaw to May 1). Spot seeding around buildings where water is available for 
irrigation for areas up to 10 square feet wiil be conducted throughout the summer 
season. 

5.4.11.d The seed mix in Table 5.5  wiil be used as a temporary cover crop for topsoil 
stockpiles or other areas which will be left for greater than one month. 

5.4.1 1.e Slopes 2: 1 and flatter shall be seeded with a no-till drill, or mechanical power drawn 
drill, followed by packer-wheels or drag-chains. Mechanical power drills shall have 
depth bands set to the appropriate depth for the seed being sown, not to exceed a 

planting depth of at least one-fourth inch, and shall be set to space rows not more 
than seven inches apart. Seed that is extremely small shall be sowed from a separate 
hopper adjusted to the proper rate of application. 



Watershed Manu pement Plan Page W 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
8 
I 

TABLE 5.1 

MODERATE ESTABLISHMENT RATE' 
SEED MIXTURE FOR WEST PART OF PLANT - 

estern wheatgrass-ARRIBA 

' TO be used in areas with some plant cover or where competition with existing plants I S  

undesirable. 
For rangeland driii. Rates should be doubled for broadcast seeding. Rates may be increased 
1.5 times if area is actively eroding, 
From: USDA, Soil Conservation Service, June 1982, Technical Guide. Section Iv 042:  ' 

1 = low, 
2- fair, 
3 P average, 
4-= good, and 
5 h excellent. ' L-E= loamy soils; C = clayey soiis, and S = sandy soils. 

i 
I 
I 
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TABLE 5.2 

RAPID ESTABLISHMENT RATE' 
SEED MIXTURE FOR WEST PART OF PLANT - 

~ _ _ _ _ _ _  

Species-Variety 

Seeding 
Rate 

(Ibdac Seeding 
PLS)' Vigo? 

Big bluestem-KAW 
(AndroDoPon peradiii 

1.1 1 3 

1 5  I 0*9  I 
S ideoats grama- V A UGH N 
(Boureloua CuniDenduia 

Switchgrass-NEBRASKA 28 or 1 3.8 4 
GRENVILLE 
(Panicum virparum 

Little bluestem-C A M PER or 
PASTURA 
(Schvzachvriwn scopuriuni t 

0.5 4 

Green needlegrass 
(Stipa viridula) 

1 0.8 I 4 

Thickspike wheatgrass CRITXNA 1 0.8 4 
(Agropyron dasystachyiimi I I 
Western wheatgrass- A RRIBA 1.6 2 
(Agropyron smirhii) 

Total 9.5 

Germi- 
Soil Punty nation 

Texture' (%) 

s ,L 85 

d 
' 
' 
' 

To be used on bare soil or in areas with sparse plant cover. 
For rangeland drill. Rates should be doubled for broadcast seeding. Rates may be increased 
1.5 times if area is actively eroding. 
From: USDA, Soil Conservation Service, June 1982, Technical Guide, Section Iv #342: 

1 = low, 
2.= fair, 
3 = average, 
4-= good, and 
5 = excellent. 

L = loamy soils; C = clayey soils, and S = sandy soils. 4 
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ARRIBA 

Bearaless wneatgrass- 
WHIThIAR 
(Agtopvron i n e m  I 

Blue grama- 
LOVINGTOK 
(Bourcioua ~raC1li.d 

Buffdo grass- 

(ARR?DVrOfl Xmlfhiii 

SHARP'S improved 
(Buchloe docfyloidcs J 

Indian ncegrass- 
PALOMA 

TABLE 5.3 

MODERATE ESTABLISHMENT KA'1'E' 
SEED MIXTURE FOR EAST PART OF PLANT - 

90 85 ! .2 2 L.C 

90 85 0.5 2 S,L.C 

90 85 1.6 2 L,C 

1.2 2 s .L Viable Variable 

1 =low, 
2:s fair, 
3 = average, 
4.= good, and 
5 = excellent. ' L = loamy soils; C = clayey soils, and S = sandy soils. 
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* 
Seeding 

Rate 
(lbs/ac Seeding soil 

Species-Variety p w 2 .  Vigo? Texture' 
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Germi- 
Purity nation 

(%) (%I 

TABLE 5.4 
SEED MIXTURE FOR EAST PART OF PLANT - 

RAPID EsTABEPSHmT RATE' 

Slender wheatgrass-PRIMAR, 
PYROR 
(Agropyron rrachycaulum) 

2.8 

S,L 

Sideoats grama- V AUG HN 
(Boureloua cunipcndula) 

Variable Vari- 
able 

1.6 

Green needlegrass 
(Sripa viridulu J 

2.0 

Total 

L.C 85 75 

s,L,C Variable Vari- 
able 

5 

4 

I I 
' To be used on bare soil or areas with sparse plant cover. 

For rangeland drill. Rates should be doubled for broadcast seeding. Rates may be increased 
1.5 times if area is actively eroding. 
From: USDA, Soil Conservation Service, June 1982, Technical Guide, Section IV #342: 

1 = low, 
2 = fair, 
3 = average, 
4 = good, and 
5 = excellent. ' L = loamy soils; C = clayey soils, and S = sandy soils. 
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TABLE 5.5 

RECOMMENDED SEEDING FOR TEMPORARY TrrT.4T!0N COVER' 

Cool season annual for 
quick temporary cover. 

(Secole cereale) quick temporan, cover. 

To be used on stockpiles or exposed areas which wiil be left for more than one month. 
Species variety is not critical. XI1 piants can be seeded throughout the year. 
Rates are for drilling, double for broadcasting. Recommend 40 lbs. of N and 40 Ibs. Of p:o, 
at time of seeding. 
Wait two-three weeks after use of glyphosate herbicides before seeding. Cover Can be 
plowed under in early spring for "green manure." 

I 

* 
' 
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5.4.11 .f 

5.4.11.g 

5.4.11.h 

5.4.12 

. 5.4.12. 

5.4.12.b 

5.4.12.c 

5.4.12.d 

Slopes 211 or steeper may be seeded by hydraulic seeding equipment or by hand 
broadcasting. Seed, fertilizer and mulch may be applied in a single application, after 
topsoil application, followed by a second application of mulch. 

Smaller disturbed sites or areas not accessible to machine methods may be seeded 
by broadcasting or hand method. All seed sown by broadcast-type Seeders or by hand 
shall be raked in or covered with soil to a maximum depth of 114 inch. 

Seeding will follow as closely behind the tilling of fertilizer and/or soil amendments 
as possible. 

Containerized Plants 

Containerized ("potted") plants or tube s t m .  will be in a healthy condition with 
normal, well-developed branch and root systems, and shall conform to the current 
requirements of the "Arnencan Standard of Nursery Stock." All nursery stock will 
be accompanied by certificates of inspection of plant materials that are required by 
federal, state or iocai laws. 

A11 plants shall be free of diseases and insect pests. Each species will be identified 
by means of a grower's label affixed to the plant. The grower's label will give the 
data necessary to indicate conformance to planting specifications. Containerized plants 
purchased for revegetation at RFP shall be grown in a climate and at an elevation 
similar to RFP. 

The containerized plants used shall be those listed in Table 5.6, unless changes are 
approved in advance from EPM/SWD and EPM/END. 

Planting of tube stock plants and small potted plants shall be conducted in a similar 
fashion as US Forest Service seedling platings. A hole shall be dug in the soil 
approximately the depth of the tube, the plant placed in the hole, the soil backfilled 
and moderately compacted by hand. 
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TABLE 5.6 

SHRUBS FOR VEGETATION STABILIZATION .AT ROCKY FLATS 

Species 

Four wing salt bnrsb 
(Alripiu canucenr) 

Winter fat - native or 
Hatch 
(Ceruroides iamrai 

Sagebnrsh 
(Anemisia rrideniarnl 

Cinqueioil 
(PetJrnph.d~Oidt?s flori- 

bunds) 
- 

Wild rose 
(Rosa woodsii) 

Willow 
(Salix spp.) 

Applicability 

Good on saline, alkaline sites, 
Dry to moderately dry situ. 

Dry to moderately dry sites. 
Poor tolerance 10 flooding. 

Dry loam to clay soils. 

Very poor tolerance to flood- 

ing. 

Wet site. 
loam to clay soils. 

Mesic site. 
Sandy loam to clay loam soils. 
Streamhank. 

Moist to wet sits.  
SmJy loam to clay loam soils. 

Stramhank. 

Sasd success more variable. 

Seed' Fair tolerance to flood- 
or potted ing. !4 Iblacn PU. 

S d '  'h lblacre PLS. 
or potted Likes CaCO,. 

Sad' or potted P l a t  as open swd. or 
broadcast seed @ 2 
ot/acre in fall and drag 
lightly. 

Tubling Plant open stand in 
or patches away from roses 

P O t I d  or wiilows. 

Tubling Plant as open stand in 
or patches. 

POIlerl 

Cuttings Very aggressive. 
or - Easy to establish. 

POttUl shdes other species. 

~ - ~- 
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5.4.12.e 

5.4.12.f 

5.4.124 

5.4.13 

5.4.13.a 

5.4.13.b 

Planting of larger shrubs (approximately two feet in height or larger) shall be done 
in accordance with good horticultural practices. PIanting pits shall be dug two inches 
shallower than the height of the root ball. The pit will be backfilled with peat moss 
mixed with soii to a depth of approximately 1% inches, the p l a t  will be pi& in 
the pit and the peat mosdsoil mix dressed to approximately one-half inch above the 
root bail. The plant will be watered and additional peat added and lightly com- 
pressed. The excess soil from the pit will be used to construct a water retention berm 
around the plant and the area watered again. A one-inch layer of mulch may be 
added within the berrned area. 

Shrub seeding shall be conducted is’ specified in Table 5.6, or otherwise approved 
by EPMISWD. 

All cuttings (e.g., willowsj shall be at least 16 inches long and collected from 
dormant shrubs in a pre-budded condition. The cuttings will be insened venicdly 
in a hole dug below the I d  groundwater level or irrigation provided to encourage 
rooting and growth. All cuttings will be planted in the spring within one week of 
collection, and cuttings properly stored in a cool, moist condition prior to planting 
to prevent desiccation. 

3lulchindErosion Control 

Soil mulching will be conducted to enhance soil moisture content and seed germina- 
tion, and reduce soil erosion. Mulching requirements will be dependent on aspect, 
slope degree, and site disturbance. 

Straw or hay mulch shall be certified weed free. Straw or hay mulches will be 
uniformiy applied at a minimum rate of two tons per acre. The mulch shall be 
Crimped in piace with a crimper, or stabilized by the use of approved netting Staked 
at appropriate intervals. 
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5.4.13.c On slopes steeper than 2:1 or other designated areas, burlap or blanketing materials 
such as Miramat or Excelsior Erosion Control Blankets shail be ancnored and secured I 
to the soil surface after seeding. 

I 
I 
I 
I 

5.4.13.d On slopes steeper than 2:l or other designated areas, hydraulic wood cellulose fiber 

mulch shall be uniformly sprayed over the designated area and shall not contain any 

mulch will be dyed an appropriate color to allow visual metering of its application. 
An approved tackifier may be used to stabilize the fiber mulch. 

mulch may be applied at a minimum rate of 1,500 pounds per acre. The hydraulic 

substance which may inhibit germination or growth of grass seed. The hydraulic 

5.4.14 Protection 

5.4.13.a Adequate site protection will be provided to prevent adverse disturbance of areas 
m e  netxi for protection will be receiving vegetation stabilization activities. I 

determined by EPM/SWD prior to implementation. 

I 
5.4.14.b Protection may include the use of: 

fencing, 
Posting, or 
Blockades. 

I 
I 
I 5.4.14.c Protection measures will be reviewed by and coordinated with the Environmend 

Restoration Land Use Coordinator. 

5.4.15 hionit orinP/Follo W-UD Measures 

5.4.15.a All vegetation stabilization activities conducted under Section 5.0 will be monitored 
following completion to determine their success and the need for follow-up mcasJres. 

5.4.15.b Monitoring shall consist of visual inspection to document: 
a Gmination/planting success, 

0 Effectiveness of mulch or other erosion control measures, 

I 
I 
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0 Degree of invasion by weeds, and 
e Overall site condition and need for follow-up measures. 

5.4.15.c Monitoring shali be conducted by qualified personnel at the following intervals after 
completion of the work or as otherwise necessary for the site: 

Approximately two weeks after planting/seeding, 
0 Approximately one month, 
0 Approximately three months, and 
0 Approximately six months. 

5.4 .15 .d  In addition to the monitonng schedule in 5.4.8.c. i t  is desirable to inspect each site 
the following growing season and periodically thereafter to assess long-term viability. 

5.4.15.e Foilow-up measures will be impiemented when i t  is determined upon site inspection 
that the desired revegetation results are not being achieved. Deficiencies at a site 
may include: 
0 Low germination of seeded plants, 
0 - Low survival of containerized plants, 

'Excessive erosion as evidenced by rills, sediment deposits, or other evidence, and 
Invasion of the site by weeds. 

5.4.15.f Measures will be implemented to correct deficiencies and shall follow the guidelines 
previously specified in this section and elsewhere in the WMB for the activity, unless 
prior approval is obtained. Follow-up actions may include: 
0 -  Reseeding, 
8 -  Replanting, 

- Application of new or additional mulch, 
- Application of new erosion controls, 

0 - Watering, and 
0 Weed control actions. 

5.4.15.g Prior to conducting any follow-up measures, adequate documentation of need will be 
obtained and a plan developed with EPM/SWD and EPMIEND. 
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SAMPLING & ANALYSIS REQUIREMENTS 

This appendix presents the sampling and analysis requirements for the Soil Remediation IM/IRB. 

Data are needed to evaluate the suitability of specific IHSSs for inclusion in the Soil Remediation 

IM/IRA (existing data) and to confirm the effectiveness of the implemented action (confirmatory 

data). This appendix presents the criteria for sufficiency and validity of existing data, as well as 

a procedure to collect statistically significant confirmatory data. 

B.l EXISTING DATA 

As discussed in the main text of this Decision Document, an IHSS will only be considered for 

possible early action under this IM/IRA process if there are sufficient, validated environmental 

data to understand the nature and extent of contamination, the current health and environmental 

risks and the potential for contaminant migration. The criteria for data sufficiency and validity are 

presented below. 

6.1.1 Data Sufficiency 

as follows. 

P(Y) 

in which, 

P(Y) 

n 

Y 

For removal and capping actions, there must be sufficient data to establish the presence of 

contamination, as well as the vertical and horizontal extent of contamination. Assuming that the 

available data represent random samples, the number of samples needed to establish the 

presence of contamination can be calculated based on the binomial probability distribution (the 

binomial condition is appropriate because the determined concentration is either equal to or 

above the PRG, or it is not), The binomial probability distribution is expressed mathematically 

= the probability that an event will occur in the samples of a population, 

= the number of samples, 

= the number of occurrences of the event in the samples, 

6-1 
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P = the ratio of occurrences of the event in the population, and 

9 = the ratio of non-occurrences of the event in the population (q = 1 - p). 

If y is set to zero (i.e., no samples are collected that are equal to or greater than the PRG), the 

expression reduces to the following. 

If 25 percent of the site is actually contaminated, there is a 10 percent chance that eight samples 

can be collected without finding one that is equal to or exceeds the PRG. Thus, nine samples 

must be available that are less than the PRG before it can be concluded that the site is not 

contaminated (with 90 percent certainty). 

I 
I 
I 
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In addition, for purposes of determining the nature and extent of contamination, each IHSS will 

be divided conceptually into two strata (domains): the surface and the subsurface. Nine samples 

must available from each stratum. Surface samples must have been collected from the depth 

range of the surface to 0.5 feet below the surface (or less). Subsurface samples must have been 

collected from the depth range of 0.5 feet to 6 feet below the surface. Composite samples of 

subsurface materials must not represent more than two feet of the subsurface. The samples 

must have been analyzed for the contaminants of concern. 

Other levels of certainty can be selected with corresponding sampling requirements; however, 

90 percent certainty is believed appropriate for this evaluation. If the site is determined to be 

contaminated (at least one sample of the nine equals or exceeds the PRG), then the IHSS is a 

candidate for the Soil Remediation IMIIRA. If nine samples are not available or there are nine 

samples but none exceeds the PRG, the IHSS is not a candidate for early action. If the site is 

not a candidate for early action, it may be a candidate for NFA (see criteria above) or it may 

require additional characterization under the RI/FS process. 

8.1.2 Data Validity 

For purposes of evaluating the suitability of specific IHSSs for excavation or capping actions 

under the Soil Remediation IM/IRA, all available data will be utilized unless the data have been 

8-2 
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rejected as unusable in a data quality review. In some cases, the decision will therefore be 

based on data of questionable precision or accuracy; however, this is believed appropriate 

because there is no environmental risk associated with an incorrect decision. If the data indicate 

that contamination is present when it actually is not, the cost of the excavation or capping action 

will have been wasted but no environmental harm will have been done. If the data indicate that 

the site is not contaminated when it actually is, the site will be rejected as a candidate for an 

excavation or capping action under the Soil Remediation IM/IRA and it will be handled under the 

standard RVFS program. 

8.2 CONFIRMATORY DATA 

As part of the implementation of the excavation and capping alternatives, confirmatory samples 

will be collected to direct the extent of the soil removal and to document the effectiveness of the 

action. Data quality objectives, field tests and laboratory analyses for confirmatory data are 

discussed below. 

8.2.1 Data Quality Objectives 

The Data Quality Objectives (DQOs) process as described in EPA (1993) has been used to 

develop DQOs for this program. The DQO process is based on the scientific method and 

consists of seven steps intended to generate data of known quality which are appropriate for the 

intended use. The seven steps are discussed below. 

State the Problem 

In brief, there are numerous IHSSs with small volumes of contaminated soil at the Rocky Flats 

Plant. The contamination consists of radioactive materials, organics, metallics and other 

compounds (either singly or as mixtures). The processes that have developed over the years 

for characterizing and remediating environmental problems at the plant are costly and slow. In 

an effort to expedite site clean-up, an IM/IRA approach that combines like problems in a single 

medium (specifically, soil contamination for which the risk can be appreciably reduced by 

excavating a relatively small volume or by capping the soil). Many of these sites have already 
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been sufficiently investigated that the site specific characteristics are known, e.g., contaminants 

of concern, areal and vertical extent of contamination, geology, hydrogeology, and exposure 

pathways. 

ldentifv the Decision 

Data will be collected during implementation of the Soil Remediation IM/IRA to provide input to 

several decisions, as follows. 

1. Are the limits of contamination the same as the IHSS boundary (can smaller areas be 
excavated or capped)? 

2. Has the contaminated soil been removed or covered by the excavation or capping 
process (are the clean-up goals met)? 

3. If the clean-up goals are not met in the base of the excavation, what are the residual 
contaminant levels which must be addressed in the final action for the IHSS under the 
RI/FS process? 

ldentifv InDuts to the Decision 

In order to make these decisions, data regarding contaminant levels must be collected prior to 

the start of excavation or capping, as the excavation is made (to guide the extent of excavation) 

and when the excavation is complete, It is envisioned that some of the excavations will result 

in complete removal of the contaminants at depths less than the maximum excavation depth 

under the Soil Remediation IM/IRA (four feet), In addition, it is expected that other excavations 

will reach the maximum excavation depth without removing all of the contaminants. ARaRs and 

PRGs are discussed in the main text of this document. 

Define the Studv Boundaries 

The spatial boundaries of each IHSS have been defined based on reviews of historical operating 

records, aerial photographs and other information. The boundaries for excavation and capping 

will be verified using field techniques prior to the commencement of the action, if appropriate. 

There are no temporal or physical constraints to sample collection. 
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Develop a Decision Rule 

Rules for the decisions to be made during the Soil Remediation IM/IW\ are as follows. 

1. 

2. 

3. 

Are the limits of contamination the same as the IHSS boundary (can smaller areas be 
excavated or capped)? This can be re-stated as: 

if portions of the IHSS have contaminant concentrations below the PRGs, then the area 
to be remediated will be less than the entire IHSS. 

The null hypothesis is that the area to be remediated encompasses the entire IHSS. 

Has the contaminated soil been removed by the excavation process (are the clean-up 
goals met)? This can be re-stated as: 

if sampling data collected as the excavation is made indicate that contaminant levels are 
less than the PRGs, then excavation will be halted. 

The null hypothesis is that contamination exists in the excavation. 

If the clean-up goals are not met in the base of the excavation, what are the residual 
contaminant levels which must be addressed in the final action for the IHSS under the 
RI/FS process? This can be re-stated as: 

if contaminant levels exceed the PRGs when the maximum excavation depth is reached, 
then excavation will be halted and the remaining contaminants will be left for resolution 
under the final action. 

The null hypothesis is that contamination exists in the excavation. 

Specifv Limits on Decision Errors 

For the first two decisions, a ten percent chance of rejecting the null hypothesis is believed 

appropriate. If a smaller area is capped or excavated than really should be or if the excavation 

is halted when it really should continue, no environmental harm is done and the areas or 

contaminants not controlled will be dealt with under the standard RVFS process. 

For the last decision, a more restrictive certainty of five percent is believed appropriate. In this 

case, the goal is to be fairly certain that contamination is detected and quantified if present after 

8-5 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

completion of the excavation. The presence of residual levels must be known so that the need 

for a final action can be evaluated and a design developed, if needed. 

Optimize the Desian for Obtainina Data 

The optimized design is described in the following sections. 

6.2.2 Field Tests 

Before commencement of excavation and capping actions, an initial site screening for radioac- 

tivity and/or hydrocarbon content (as appropriate) will be performed to better define the extent 

of the action. During the excavation process, field tests will be performed for every foot of 

excavation. Measurements will be made at the nodes of a triangular grid with a grid spacing of 

ten feet. Assuming a square excavation that is four feet deep and involves 500 cubic yards of 

soil, the excavation will have side lengths of approximately 60 feet. Thus, approximately 36 

points will be sampled in the excavation. Following Gilbert (1 987), this scheme has a 90 percent 

chance of finding a circular area of contamination that has a radius of five feet. If the IHSS is 

significantly larger than 360 square feet, the grid spacing will be adjusted such that approximately 

36 points are sampled. 

The triangular grid will be laid out beginning with a randomly selected location. A random integer 

coordinate (XI Y) will be selected from the range of coordinates falling within the IHSS. Gridlines 

will then be constructed parallel to the X axis and on 10 ft. centers, using the randomly selected 

location as the basis. Grid intersections that lie more than one grid spacing outside the 

excavation or IHSS (as appropriate) will be ignored. The sampling grid will be shown in the 

Implementation Document. 

The following field instrumentation will be used for field screening and to guide the excavation 

process. 

Gamma and low energy X-ray radiation will be evaluated using a Bicron FIDLER 
(Field Instrument for the Detection of Low-Energy Radiation) following procedures 
described in EMRG 6.6 of the Environmental Management Radiological Guidelines. 
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0 Alpha and betdgamma surveys will be performed using Ludlum Models 12-1A and 
31 (respectively) following procedures specified in EMRG 3.1. 

0 Hydrocarbon content will be determined based on headspace analyses of bagged 
samples collected from the grid locations described above. Samples will be 
collected using the spade and scoop method described in SOP GT.08. 
Measurements will be made using either a photoionization detector or a flame 
ionization detector (as appropriate for the contaminant of concern) following SOP 
GT.9. 

Other field tests may also be performed when appropriate, such as ion specific 
electrode measurements or field test kits for specific compounds. 

8.2.3 Laboratory Analyses 

When the field screening tests indicate that sufficient soil has been excavated, confirmatory 

samples will be collected for laboratory analysis. Samples will be collected using the spade and 

scoop method described in SOP GT.08. The samples will be containerized, preserved, handled 

and shipped as described in SOP F0.13. Samples will be analyzed by an off site, independent 

laboratory, schedule permitting. If analytical delays are anticipated, the majority of the analyses 

will be performed on site, with ten percent of the samples analyzed in duplicate by an off site, 

independent laboratory. Analyses will be performed following methods described in SW-846 

(EPA, 1986) for organics and metals. EPA method 520-84-006 will be used for analysis of 

plutonium-239, plutonium-240 and americium-241. EPA method 091.1 will be used for analysis 

of cesium-137. Other radionuclides will be analyzed following methods described in EPA (1 979). 

Detection limits will equal or be less than the PRGs. 

Using the binomial probability distribution as discussed earlier, nineteen samples of the soil in 

the base of each excavation will be collected, There is only a five percent chance that nineteen 

clean samples can be collected from an excavation that is 15 percent contaminated. Sampling 

locations will be selected at random from the points created as part of the field sampling grid. 

Samples will be collected from the first six inches of the material exposed in the excavation and 

will be analyzed for the contaminants of concern. All sample locations and elevations will be 

surveyed for documentation purposes. 
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8.2.4 Data Validation 

All confirmatory data will be validated (and the validation process will be documented) so that 

the results can be used to evaluate the need for and to develop an appropriate design of a final 

action. The data validation will include both field and laboratory data. Organic and inorganic 

data will be validated following €PA (1989 and 1991). Radiochemical data will be validated 

following EG&G (1 992). 

REFERENCES 

EG&G, 1992, General Radiochemistry and Routine Analytical Services Protocol (GRRASP), July. 

EPA, 1986, Test Methods for Evaluating Solid Waste, U.S. Environmental Protection Agency, 
Office of Solid Waste and Emergency Response, Third Edition (with periodic updates), 
November. 

EPA, 1989, Laboratory Data Validation Functional Guidelines for Evaluating lnorganics Analyses, 
October. 

EPA, 1991, National Functional Guidelines for Organic Data Review, June. 

EPA, 1993, Data Quality Objectives Process for Superfund, Interim Final Guidance, U.S. 
Environmental Protection Agency, Office of Solid Waste and Emergency Response, 
9355.9-01 , EPA 540-R-93-071 , September. 

Gilbert, R.O., 1987, Statistical Methods for Environmental Pollution Monitoring, Van Nostrand 
Reinhold Company, New York. 
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APPENDIX C: 

FEDERAL AND STATE APPLICABLE OR RELEVANT 
AND APPROPRIATE REQUIREMENTS 

(ARARs) 
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ROCKY FLATS PLAM (RFP) SOIL REMEDIATION IM/IRA 
FEDERAL AND STATE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 

AND TO-BE-CONSIDERED GUIDANCE (TBCS) 

Standard, Requlrement 
Crlterla. or Umttatlon Cltatlon Des c r I pt I o n 

Potentlal ARAR or 
TBC Guidance? Comment 

A. Federal Chemical Specific ARARs 

There are no chemical specific ARARs for soil. 

1 

TBC Guidance 

A Guide to Delisting RCRA Wastes 
for Superfund Remedial Response 

Interim Guidance on Establishing 
Soil Lead Cleanup Levels ai 
Superfund Sites 

Air Contaminants (OSHA) 

Chemical specific exposure levels 

General Environmental Protection 
Program 

Radiation Protection of the Public 
and the Environment ' 

Radiation Waste Management 

3 

EPA Directive #9347-09FS 

EPA Directive #9355.4-02, 
September 1989 

29 CFR 1910.1000 

ACGIH 1991-1992 and 
NIOSH 1990 

DOE Order 5400.1 

DOE Order 5400.5 

DOE Order 582024 

Establishes soil cleanup levels YES 
based on 1x10" health risk devel- 
oped for delisting hazardous 
wastes and waste residuals. 

Established guidance cleanup YES 
levels for lead contaminated soils. 

Sets Permissible Exposure Limits YES 
for air contaminants. 

Sets chemical specific worker YES 
exposure levels. 

Establishes requirements, authori- YES 
ties, and responsibilities for the 
compliance of DOE operations 
with Federal, State, and local envi- 
ronmental laws and regulations. 

Establishes standards and require- YES 
ments for DOE operations regard- 
ing the protection of the public 
and environment from radiation. 
Establishes radionuclide-specific 
contamination limits. 

Establishes policies and guide- YES 
lines for the management of 
transuranic waste. 

c-1 

If lead is found as a contaminant, 
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Standard, Requirement Potential ARAR or 
Criteria, or UmRatlon citation Descrlption TBC Guidance? Comment 

Atomic Energy Act 10 CFR Part 20.101 through 
105 

Protection of individuals in restrict- 
ed areas (i.e., workers) and unre- 
stricted areas from radiation expo- 

YES 

. sure. 

10 CFR Part 20.106 Sets radionuclide-specific concen- YES 
tration limits for discharges to 
unrestricted areas. 

10 CFR Part 20.106 Sets concentration limits for radio- NO 
active waste treatment and dis- 
posal. 

Excavated soils may contain 
radionuclides. 

Excavated soils may contain 
radionuclides. 

Requirements are for disposal of 
radioactive wastes Into sanitary 
systems and Incinerations. 

B. Federal Location Specific ARARs I 
Endangered Species Act; Wildlife 
and Fisheries General Provisions; 
Migratory Bird Hunting and Permits; 
Protection of Bald and Golden Ea- 
gles 

Protection and Conservation of 

50 CFR Part 402.01 and 
402.04; 50 CFR 10, 20-21, and 
16 USC gq 668,703-71 1, and 
1531 

40 CFR 6.304 and 
Wildlife 16 USC 5 661 

Executive Order on Protection of 
Wetlands 

Executive Order No. 11, 990; 
40 CFR Section 6.302(b) and 
Appendix A 

Executive Order on Floodplain Man- 
agement 

Executive Order No. 11, 988; 
40 CFR Section 6.302(b) and 
Appendix A 

Establishes minimum require- 
ments for the protection of endan- 
gered species from destruction or 
adverse modification of their habi- 
tat. 

Establishes actions to be taken to 
protect wildlife resources that may 
be affected by remedial actions 
resulting in the control or structur- 
al modification of any natural 
stream or body of water. 

Requires federal agencies to eval- 
uate potential effects of actions 
they may take in wetlands to mini- 
mize adverse impacts to wetlands. 

Requires federal agencies to eval- 
uate potential effects of actions 
they may take in a floodplain to 
avoid, to maximum extent possi- 
ble, adverse impacts associated 
with direct and indirect develop- 
ment of a floodplain. 

YES 

YES 

YES 

YES 

Endangered species will be con- 
sidered during design of interim 
action. 

Natural streams will be considered 
during design of interim action. 

Wetlands will be considered during 
design d interim action. 

Floodplains will be considered 
during deslgn of interim action. 
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Standard, Requlrement Potential ARAR or 
Crlterla, or Umltatlon Cltatlon Description TBC Guldance? Comment 

C. Federal Action SpecMc ARARs I 
Clean Air Act 

Protection of Visibility and Air Pro- 
grams Protection of Visibilty 

Standard of Performance for New 
Source Designation Areas 

National Ambient Air Quality Stan- 
dards (NAAQS) 

National Emissions Standards for 
Hazardous Air Pollutants 
(NESHAPs) 

Solid Waste Disposal Act (SWDA) 

. Identification and Listing of 
Hazardous Wastes. 

Standards Applicable to Gen- 
erators of Hazardous Waste 

Standards Applicable to Trans- 
porters of Hazardous Waste 

Standards for Owners and 
Operators of Hazardous Waste 

42 U.S.C. SO 7401-7642 

40 CFR 51.300-307 and 
40 CFR 52.26-29 

40 CFR 81.306 

40 CFR Part 50 

40 CFR Part 61 

40 U.S.C. $5 6901-6987 

40 CFR 261 

40 CFR Part 260 and 262 

40 CFR Part 263 

40 CFR Part 264 

Sets visibility standards for air 
emission. 

Sets total suspended solids stan- 
dards for air emission. 

Sets emission standards for car- 
bon dioxide, lead, nitrogen diox- 
ide, particulate matter, ozone, and 
sulfur oxides. 

Sets emission standards for desig- 
nated hazardous pollutants. 

Determination of Hazardous 
Wastes. 

Hazardous Waste Management 
System; establishes standards for 
generators of hazardous waste 
(waste determining and manifest- 
ing). 

Hazardous waste shipped off site 
must comply with this section 
which adopts DOT transportation 
standards and manifesting require- 
ments. 

Establishes minimum standards 
which define the acceptable man- 
agement of hazardous waste for 
owners and operators of facilities 
which treat, store, or dispose of 
hazardous waste. 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

Applies to Air Quality Control Re- 
gions, not Individual sites, unless 
emissions adversely affect Region- 
al standards. 

Standards for benzene and 
radionuclides may apply. 

Excavation or consolidation of soil 
and sludge may constitute genera- 
tion of a RCRA hazardous waste. 

Applicable if hazardous waste is 
sent off site. 

Hazardous waste may be treated 
on and off site. 

h 
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Standard, Requlrement Potential ARAR or 
Crlterla, or Llmltatlon Cltatlon Descrlptlon TBC Guidance? Comment 

General Facility Stan- 
dards - Financial Re- 
quirements 

Use and Management of 
Containers 

Tanks 

Surface impoundments 

Waste Piles 

Landfills 

Incinerators 

Organic Air Emission 
Standards for Process 
Vents, Equipment Leaks 

Land Disposal Restrictions 

Hazardous Materials 
Transportation Act 

Hazardous Materials Transpor- 
tation Regulations 

Subparts B through E 

Subpart I 

Subpart J 

Subpart K 

Subpart L 

Subpart N 

Subpart 0 

Subpart AA 

40 CFR Part 268 

49 U.S.C. 55 1801-1813 

49 CFR Parts 107, 171-177 

Regulation of design and opera- 
tion of hazardous waste treatment 
and storage unit. 

YES 

Establishes standards for storage YES 
of hazardous waste or materials in 
containers. 

Establishes standards for use of 
tanks to treat or store hazardous 
wastes. 

Establishes standards to treat, YES 
store, or dispose of hazardous 
waste in surface impoundments. 

Establishes standards for storage YES 
or treatment of hazardous waste in 
piles. 

Establishes standards for disposal YES 
of hazardous wastes in a landfill. 

Establishes standards for incinera- NO 
tors. 

Standards for emissions from air 
stripping of VOCs. 

YES 

NO 

identifies RCRA hazardous wastes YES 
restricted from land disposal and 
circumstances under which waste 
may be land disposed. 

Regulates transportation of haz- YES 
ardous materials. 

If hazardous waste is treated, 
stored, or disposed of, the regula- 
tions for design and operation for 
that unit or process are applicable. 

If containers are used to store 
waste, requirements are applicable. 

If waste is treated in a tank, re- 
quirements are applicable. 

If waste is treated in surface im- 
poundment, requirements are ap- 
plicable. 

Temporary storage prior to treat- 
ment is not subject to standards. 

If waste is disposed in a landfill, re- 
quirements are applicable. 

Waste incineration is not planned. 

Air stripping or thermal extraction 
is not planned. 

Applies to treatment, storage and 
disposal of waste and soil contain- 
ing waste. 

Standards applicable to off site 
transportation of waste. 
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Standard, Requirement 
Criterla. or Llmttatlon 

~ 

Citation DescrlDtlon 
Potential ARAR or 
TBC Guidance? Comment 

Toxic Substances Control Act 15 U.S.C. 99 2601-2629 

PCB Requirements 40 CFR Part 761; 52 FR 10688 
April 2, 1987 

TBC Guidance 

Atomic Energy Act 10 CFR Part 20.106 

10 CFR Part 20.301 through 
311; 20.302 (a) and (b) 

29 U.S.C. § §  651-678 Occupational Safety and Health Act 

Occupational Safety and Health 
Standards 

29 CFR 1910 

Safety and Health Regulations for 
Construction and Excavation 

29 CFR 1926 Subpart B 

Hazardous Waste Operations and 
Emergency Response (OSHA) 

29 CFR 1910.120(b) 

YES 

Establishes storage and disposal YES 
requirements for PCBs. 

Sets radionuclide-specific concen- YES 
tration limits for discharges to 
unrestricted areas. 

Sets radioactive waste treatment YES 
and disposal requirements. 

Regulates worker health and safe- 
ty. 

YES 

Provides guidelines for workers YES 
engaged in activiies requiring 
protective health and safety mea- 
sures regulated by OSHA. 

Guidelines for workers involved in 
activities related to construction 
and utilization of trenches and 
ditches. 

Requires a site specific safety and 
health plan and training program. 

YES 

YES 

For soil containing waste, land 
disposal restriction levels are target 
for cleanup. 

If PCBs are found in the 
remediated waste, the requlre- 
ments of TSCA for disposal of 
PCBs are required and applicable. 

Excavated soil may contain 
radionuclides. 

Excavated soil may contain 
radionuclides. 

Hazardous waste site activities 
worker protection will apply (40 
CFR 300.38). 

Radiation Control 6 CCR 1007-1 State regulations regarding radia- YES 
tion and radioactive wastes. 

15 
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Standard, Requirement Potential ARAR or 
Crlteria, or Llmltatlon Cltatlon Description TBC Guidance? Comment 

E. State Location SpecMc ARARs 
~~~~ ~~ 

State location-specific ARARs exist for surface water only 

F. State Action Specific ARARs I 
Colorado Air Quality Control Act 

Emission Control Regulations 

Regulation No. 1 

Regulation No. 2 

Regulation No. 3 

Regulation No. 6 

C.R.S. 00 25-7-101 to 505 

5 Colorado Code of Regula- Sets air emission standards. NO 
tions (CCR) 1001-2 

5 CCR 1001-3 

5 CCR 10014 

5 CCR 1001-5 

5 CCR 1001-8 

Establishes emission control regu- NO 
lations for particulate, smokes, 
carbon monoxide, sulfur oxides, 
and fugitive particulate emissions. 

Establishes odor emission regula- NO 
tions. 

Establishes permit requirements NO 
for construction or modification of 
stationary sources and regulations 
for prevention of significant deteri- 
oration. 

Establishes new source perfor- NO 
mance standards for incinerators, 
storage vessels for petroleum 
liquids, sewage treatment plants, 
new fuel burning equipment, and 
new sources of sulfur dioxide. 

Found to be relevant and appropri- 
ate; however, does n d  specifically 
address remedial actions under 
CERCLA. 

Found to be relevant and appropri- 
ate for fugitive emissions and 
opacity standards; however, do not 
specifically address remedial ac- 
tions under CERCLA. 

Found to be relevant and appropri- 
ate; however, does not specifically 
address remedial actions under 
CERCLA. 

Regulation is for incinerators and 
generators as stationary sources. 
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Standard, Requlrement Potential ARAR or 
Criteria, or Umitatlon Citation Description TBC Guldance? Comment 

Regulation No. 7 

Regulation No. 8 

Regulation No. 12 

Ambient Air Qualtty Standards 

Radiation Control 

Licensing Requirements for 
Land Disposal of Low-Level 
Radioactive Wastes 

Colorado Low-Level Radioac- 
tive Waste Rate Regulations 

Transportation of Radioactive 
Materials 

Colorado Hazardous Waste Act 

Hazardous Waste Disposal 
Site 

(HWA) 

Rules and Regulations Pertain- 
Ing to Hazardous Waste 

5 CCR 1001-9 

5 CCA 1001-10 

5 CCR 1001-15 

5 CCR 1001-14 

CRS 025-11 Part 1 and 2 

6 CCR 1007-1 Part 14 

6 CCR 1007-1 Part 15 

6 CCR 1007-1 Part 17 

C.R.S 25-15-101 to 313 

C.R.S. 0 25-15-200 to 220 

6 CCR 1007-3 

Regulations to control emissions 
of volatile organic compounds. 

Sets forth emission control re- 
quirements for hazardous air pol- 
lutants, including beryllium, mer- 
cury and lead. 

Air emission standards for diesel 
vehicles associated with excava- 
tion and backfill operations. 

Sets ambient standards for total 
suspended particulates, sulfur 
dioxide, oxidates, carbon monox- 
ide, and nitrogen dioxide. 

Provides the general provisions 
and guidelines for radioactive 
waste disposal. 

Establishes the requirements for 
land disposal of low-level radioac- 
tive wastes. 

Provides the standards for low- 
level radioactive wastes. 

Regulations for the transport of 
radioactive wastes. 

Provides the guidelines and re- 
quirements for hazardous Waste 
disposal sites. 

NO 

NO 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

Found to be relevant and appropri- 
ate; however, does not specmcally 
address remedial actions under 
CERCLA. 

Found to be relevant and appropri- 
ate; however, does not SpecHically 
address remedial actions under 
CERCU. 

Applies to Air Quality Control Re- 
gions, not Individual sites, unless 
emissions adversely affect Region- 
al Standards. 

Requirements will apply to any 
newly generated waste. 
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Standard, Requlrement Potentlal ARAR or 
Crlerla, or Umlatlon Cltatlon Descrlptlon TEC Guldance? Comment 

Standards Applicable to Gen- 
erators of Hazardous Waste 

Part 262 Establishes standards for genera- YES 
tors of hazardous waste (waste 
determining and manifesting). 

Standards Applicable to Trans- Part 99, 262, 263 and 268 Shipment of hazardous waste YES 
porters of Hazardous Waste shipped off site must comply with 

this section which adopts DOT 
transportation standards and man- 
ifesting requirements. 

Requirements will apply to waste 
excavated and generated during 
the response action. 

Off site shipments of waste must 
be manifested as hazardous waste 
and comply with all transportation 
standards. 

Standards for Owners and Part 264 Establishes minimum standards YES Hazardous waste is treated on and 

Treatment, Storage and Dis- agement of hazardous waste for 
posal Facilities owners and operators of facilities 

Operators of Hazardous Waste which define the acceptable man- off site. 

which treat, store, or dispose of 
hazardous waste. 

General Facility Stan- Subparts 8 through E YES 
dards - Financial Re- 
quirements 

Release from Solid Subpart F 
Waste Management Units 

Closure and Subpart G 
Post-Closure 

Use and Management of 
Containers 

Subpart I 

Tanks Subpart J 

Surface Impoundments Subpart K 

Standards applying to units which 
store waste from which a release 
has occurred (including ground 
water monitoring and protection 
standards). 

Standards that apply to the con- 
trols and monitoring of waste in a 
unit that is no longer operational. 

Establishes standards for storage YES 
of hazardous waste or materials in 
containers. 

Establishes standards for use of 
tanks to treat or store hazardous 
wastes. 

Establishes standards to treat, YES 
store, or dispose of hazardous 
wastes. 

YES 

YES 

YES 

If hazardous waste is treated, 
stored, or disposed of, the regula- 
tion for design and operation for 
that unit or process is applicable. 

If there is a release, requirements 
are applicable. 

Treated soil containing waste re- 
tumed to an area of contamination 
is subject to these standards. 

If containers are used to store 
waste, requirements are applicable. 

If waste is treated in a tank, re- 
quirements are applicable. 

If waste is treated in surface im- 
poundments, requlrements are 
applicable. 
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Standard, Requirement Potentlal ARAR or 
Crtterla, or Umttatlon citation Description TBC Guldance? Comment 

Waste Piles 

Landfills 

Incinerators 

Interim Status Standards 

Colorado Financial Require- 
ments 

Hazardous Waste Sites 

Hazardous Waste Disposal 
sites 

Water Quality Control 

Subpart L 

Subpart N 

Subpart 0 

Part 265 

Part 266 

C.R.S. 25-16-101 to 200 

6 CCR 1007-2 Part 2 

Sections 1 through 3 

Sections 4 through 5 

Sections 6 through 7 

C.R.S. 25-8-101 through 703 

C.R.S. 25-8-506 

Establishes standards for storage NO/YES 
or treatment of hazardous waste in 
piles. 

Establishes standards for disposal YES 
of hazardous wastes in a landfill. 

Establishes standards for incinera- NO 
tors. 

Interim Status Standards for Own- 
ers and Operators of Hazardous 
Waste Treatment, Storage, and 
Disposal Facilities. 

YES 

YES 

Cleanup (State's Response to YES 
CERCLA). 

Requirements for siting of Hazard- YES 
ous Waste Disposal Sites. 

Defines the scope and application YES 
requirements for Certificates of 
Designation. 

Defines the minimum design crite- 
ria and requirements for Hazard- 
ous Waste Landfills. 

Defines the Minimum design crite- 
ria and requirements for Surface 
impoundments. 

YES 

YES 

YES 

Nuclear and radioactive wastes YES 
that can be remotely discharged 
to surface or groundwater via 
surface soil disturbance. 

Temporav storage prior to treat- 
ment Is not subject to standards. 

If waste is landfilled, requirements 
are applicable. 

Waste incineration is not planned. 

If hazardous waste is treated, 
stored, or disposed of, the regula- 
tion for design and operation for 
that unit or process is applicable. 

Applicable if IM/IRA has potential 
lo Impact surface water or ground 
water. 
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Standard, Requlrement Potential ARAR or 
Criteria, or Umitatlon Citation Descrlptlon TBC Guldance? Comment 

Colorado Wildlife Enforcement and C.R.S. 55 33-1-101, et seq. Prohibas actions detrimental to Yes 
Penalties wildlife. 

During the design phase of the 
Interim actions, consideration will 
be given to the protection of wild- 
lie. 

Colorado Noise Abatement Statute C.R.S. 55 25-12-101, et seg Establishes standards for control- YES While not an ARAR, applicable 
ling noise. standards will be met during con- 

struction activities. 

I 
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APPENDIX D 
PROGRAMMATIC RISK-BASED PRELIMINARY REMEDIATION GOALS 

(From "Programmatic Risk-Based Preliminary Remediation Goals" 
July 1994 currently under review by EPA and CDH) 
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Target Analyte List 
m i c a 1  

Acenaphthenedt 

Acetone# 
Aldrin 
Alummum 
Anthracene# 
Antimony 
Aroclor- 1016 
Aroclor- 1221 
M o t -  1232 
Aroclor- 1242 
Aroclor- 1248 
Aroclor- 1254 
Aroclor- 1260 
Arsenic 
Barium 
Benzene# 
alpha- EHC 
beta-BHC 
delta-BHC 
gamma-BHC [Lindane) 
Benzo[a)an thracene 
Benzolalpyrene 

Acenaphthylene# 

Benzo( blflu oran lhene 
Benzo(g.h,ilperylene 
Benzo[kNuoranthene 
Benzoic Acid ~ 

Benzyl Alcohol 
Beryllium 

bis(2- Chloroc~byl)ether% 
bis[2-Chloroisopropyl)ether# 
bis(2 - E1hylhexyi)phthalate 
Bromodichloromethane# 
Bromoform# 
Bromometh aneX 

bis(2 - Chloroethcny)methane# 

5 
hi 

PROGRAMMATIC PRGs FOR ROCKY FLATS PLANT 
-- - 

Residential Office Construction Wading Soil 
Residential Surface Water Residential Worker Worker Ecological Ecological 

Worker Worker Groundwater Swimming Soil Soil Subsurface Soil 

(mu1 .) (mc I m @ g l _ _ _  ( m g / k R l  @lg/I,) md!%L- (mg/Ll 

1.48E+OS 2.19E +OO 1.68g+03 1.65E +04 1.23E f 05 1.028 +06 4.388+03 

2.04E+OS 1.70E+06 7.308+03 2.478+05 3.658+00 2.838+03 2.748 +04 
5.00E-06 3.858-03 3.778-02 3.368-01 7.01 E +01 1.20E - 0 1 4.07E-01 

1.09E +01 8.42E+03 8.23E +04 6.13E+05 5.1 1 E+06 2.19E+04 7.4 1 E +OS 
1.468-02 P .nE+01 1.1 OE +M ------ 8.18E +02 - 6.81 E+03 2.928+01 9.878+02 

2.658-01 8.98E-01 8.11E-03- ~ _ _  8.328-02 7,4?!2101-- -- 1.SSE+02 1.1OE-OS 
8.SfE-03 8.328-02 7.433201 1.5SE+02 2.6SE-01 8.988-01 l.lOE-05 
8.51E-03 8 2 8 - 0 2  7.428-02- -- 1.558+02 2 - 6 w ! Y  ________ 8.988-01 1.lOE-05 

2.6SE-01 8.988-01 1.108-05 8.5jE-03 8.328-02 7.4_38-0!-- -I_ l.SSE+02 
8.98E-01 8.5 1 E- 03 -_-- 7.43E-01 - __ -- 1 .S 5E + 02 2.6SE-01 1.108-05 

8.51E-03 8.328-02 7.43E-01 l.SSE+OZ 2,658-01 8.988-01 l.lOE-05 
1.108-05 8.5 1 E- 03 8.328-02 7.43E-01 1.5SE+O2 2.6SE-01 8.988-01 

3.9SE +00 1.17E+00 4.868-05 3.748-02 3.668-01 3.27E+00 6.8 - 1 E +02 
1.73E+O5 2.56E+00 1.97E + 03 1.92E + 04 1.4jE+05 1.19E+06 5.llE+03 

6.158-04 2.26E+00 2.21E+Ol 1*a_CE-!!!- ~ 3.27E +00 7.OSE+Ol 2.38Et02 
l.04E- 02 1.02E-01 9.088- 01 1.89E+02 3.24E-01 l.lOE+OO 1.3SE-OS 

4.728-05 3.64E-02 3.56E-01 3.18E+00 6.62E +02 1.14E+00 3.848+00 

S.32E+00 6.54E-OS 5.04E-02 

1.16E-04 8.978- 02 8.778-01 7.848+00 1.638+03 2.80E+00 9.478+00 
a.97~-03 8.778-02 7.848-01 1.638+02 2.80E-01 9.478-01 1.16E-OS 

- - - - - 

- - - - - - 

8.328- 02 

- - - - - - 
1.57E+00 4.938-0 1 4.40E+00 9.17Ei-02 

1.16E-04 8.978-02 8.778-01 7.8jE +00 1.63E+O3 2.80E+00 9.478+00 - - - - - - - 
1.16E-03 8.978-01 8.778+00 7.848 +O 1 2.808+01 9.47E +01 1.638+04 
1.468+02 1.12E+OS l.lOE+06 8.18E+06 6.81 E+07 2.928+05 9.878+06 
1.09E+01 8.428+03 8.238+04 6.13E+OS - 5.11E+06 2.19E+04 7.41E t 05 
1.98E-05 1.S2E-02 1.49E-01 1.33E+00 2.778+02 4.75E-01 1.6!E+OO 

1.56E-OS 5.958-02 5.82E-01 6.29E+00 1.08E+03 1.86E+00 6.28E+00 
4.228-04 9.368-01 9.15E+00 4.00E-01 1.70E+04 2.92E +01 9.878+01 
6.078-03 4.688+00 4.578+01 4.09E+02 8.5 - 1 E +04 1.46E +02 4.948+02 
1.378-03 1.06E +00 1.03E t 0 1 3.5SE-01 1.92E +04 3.30E+01 -,  1.1 - 1 E +02 

2.S9E +02 8.758+02 l.SlE+OS 
2.38E + 04 1.02E+02 , 3.468+03 

- - - - - 

3.81E-03 8.29EtOO - 8.1!E+01 4.52_e-o2_-. -__- 
1.09E-02 3.938 --- +01 -- 3.848 +02 2.!_6E_+_0.7-- -I--- 



TABLE 26 
PROGRAMMATIC PRGs FOR ROCKY FLATS PLANT 

2.1 1E+01 
1.77E +03 
1.70EtO5 
9.17Et04 

1.36E + 06 
8.528+04 

1.70E+07 
8.528+04 
- 1.63E+O5 

6.8 1 E+OS 
3.4 1 E+O5 
4.978+03 
3.5 1 E +03 

---- 3.5 1 E +03 
1.638+02. 

1.428+04 
1.70E +06 
1.538 +06 

4.978+04 
2.658+03 

--- 

- 

- 

~- 
- 

- 

- 

____ 
Residential 

Residential Surface Water 
Groundwater Swimming 

1.468+03 

3.358+02 
I .57E +02 

5.84E+03 
3.65E+02 

7 . m  +04 
3.65E+M 
2.80E+02 

2.92E +03 
1.46E +03 
8.52E +00 
6.01 E +00 
6-01 E + 00 
2.808-01 

2.438+01 
7.308+03 
6.578 +03 

8.528+01 
4.548+00 

- 

- 

- 

- 

- 

- 

Target Analyte List 
Chemical 
4-Bromophenyl phenyl ether 
2 -But anone# 2.478+00 
. Eu tyl benzylphth alate 7.30E+00 
Cadmium 1.828-02 
Claleiiim - 

1.688+04 1.65E+O5 1.23E +06 
5.628 +01 4 . 0 9 E + 0 5  

1.028 +03 

4-Chlorophenyl phenyl ether 
Chromium 111 
Chromium VI 
Ch yrsen e 

~ _ _  ~ 

Carbon disulfide# I 2.76E-02- I 2.81E+03 
Carbon tetrachloride# I 2.608-04 5.048- 01 

- - 
3.65E+01 2.8l&+04 
1.82E-01 1.408+02 
1.16E-02 8.978+00 

Office 
Residential Worker 

Soil Soil 
( m & g L  I m @ g L  - 

Cnhalt I - I - 

Cesium - - 

4.938-01 
alpha-Chlordane 6.54E-05 
beta-Chlordane 6.54E-05 
gamma-Chlordane 6.54E-05 
4 - Chloroaniline 1.46E-01 l.lOE+03 
Chlorobenzene# 5.168-02 5.628+02 5.498+03 

5.04E-02 

4.09E+04 

2.748+05 
9.628 +02 

I 

I Chloroethane# I 2.78E+01 - 
l.;E+02 1- 3.498-02 Chloroform# I 2.768-04 1.07E+01 

1.10E +04 
5.498+03 

Chloromethane# I 2.328-03 I 5.04E +00 I 4.938+01 I 7.448-02 

8.188+04 
4.09E +04 

I I 1 I - 4-Chloro-3-methylphend - - - 
2 - Chloron aphthalene# I 2.92E+00 2.25E+03 1 2.20E+04 1 1.64E +05 . 

4,4-DDT I 2.50E-04 
Dibenz(a,h)anthracene I 1.16E-05 

2- Chlorophenol # I 1.82E-01 I 1.40E+02 3.378+03 I 1.02E+04 

1.938-01 I 1.888+00 1 1.688+01 
8.978-03 8.778-02 7.848-01 

Di-n- butylphthalate 
12- Dichlorobenzene# 
1.3- Dichlorobenzene# 
1,4-Dichlorobenzene# 
3.3- Dichlorobenzidine 

3.65E+00 2.81 E+03 
4.76E-01’ 2.538+03 

3.548-03 2.73E+= 
1.898-04 1.46E-01 

- - 

Copper I 1.46E+00 I l.l2E+03 
Cyanide I 7.30E-01 5.628+02 
4.4-DDD I 3.54E-04 I 
4.4-DDE 1 2.5OE-04 1.93E-01 

I I - - Dibenzofuran 
Dibromochloromethane I 1.01E-03 7.80E-01- 7.62E + 00 I 6.81E+01 

* 2.74E+04 I 2.04E+O5 
1.84E +05 

1.42E +00 

Soil 
Ecological 
Worker 

- m @ h L -  - 
1.48E+06 
4.948+05 
1.238+03 
- 

2.478+05 
5.32E+01 

5.328+00 
5.32E+00 
5.128 +00 
9.878 +03 
4.948 t o 4  

- 

--- 

-- - 
1.13E+03 
5.328+02 - 

2.478+06 
1.238+04 
9.478+02 

9.878+04 
4.948+04 
2.88E+01 
2.038+01 
2.03E+OI 
9.478-01 . 

- 

--- 

2.88E +02 
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TABLE 26 
PROGRAMMATIC PRGs FOR ROCKY FLATS PLANT 

Subsurface Soil 

Toluene# I 9.6SE-01 I 5.6%+03 I 5.49E+04 2.948 +02 
1.088 +03 Toxaphene I 7.738-05 5.958-02 1 5.828-01 

Wading 
Ecological 
Worker 

LE& - 
- 

3.658+02 
2.%9E+01 

3.65E+03 
- 3.658+03 
-- 3.658+02 
3.658+02 
2.92E +03 
1.46E +03 

_I-p- 

--- 

- 

3.658+01 - 

4.17E+02 
2.92E-01 
1.708+01 - 
4.388+04 - 

- 
4.388+04 
1.468+04 
1.02 E +01 
3.938 +01 

4.388+04 
1.468+04 
1.868 +OO 

- 

---- 

Soil 
Ecological 
Worker 

(rngntgl- 

1.23E+O5 
1.23E +05 
1.238+04 
1.23 E + 04 
9.878 +04 
4.948+04 

---- 
-- 

- 

1.23E +03 
- 

1.41E+03 
9.878 +01 
5.768+01 

1.48E +06 - 
7.418+04 
1.23E+04 
1.238+04 

1.488+06 
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TABLE 26 
PROGRAMMATIC PRGs FOR ROCKY FLATS PLANT 

Office 
Worker 

Soil 

---- 2.04E+04 

--- 3.26E-01 

Lmdkel-  
- 

Target Analyte List 
Chern ical 
~2,4-Trichlorobenztne# 
1.1.1 -Trichloroethane# __ 
1.1.2-TrichIoroethane# 

- 

Construction Wading Soil 

Subsurface Soil Worker Worker 

1.70E+05 7.308+02 2.478+04 

2.09E +04 3.59E +O 1 1.21E +02 

Worker Ecological Ecological 

(m@B)- btm (%!!%I- 
- - - 

Trichloroethene# 
2.4.5-Trichlorophenol 

3.1 BE-04 
2.S5E-03 
3.65E+00 
7.738-03. 
2.56E-01 
3.658+01 
2.81 E- OS 
7.30E+01 
1.09E +01 

2,4,6-TrichlorophenoI 
Vanadium 
Vinyl acetate 
- Vinyj chloride# 
g e n e  (total)# 
Zinc 

1.1 5E+00 
5.95E+00 
2.81E+03 
S.95E +00 
1.91E+02 
2.81 E+04 
3.45E-02 
5.62E +04 
8.42E+03 

Nitrate 
Nitrite 
pH 
Sulfide 

Ammonium 
Bicarbonate 
Bromide 
Carbonate 
Chloride 
Cyanide 
Fluoride 

5.1 1 E+02 
7.30E +04 

--I---. 

----- 

----- 6.13E +05 - 

5.20E+02 
1.43E t o 4  
2.04E +06 

Orthophosphate 
Silica (as Si end SiO,) 

6.2!E+02 
1.738+04 
2.478+06 
3.64E +00 
4.948+06 
7.41 E +OS 

Sulfate 

---- - 
2.04E+05 1.70E +06 

Americium- 241 
Cesium-I37 
Plutonium-239 
Plutonium-240 
Radium-226 
Radium-228 
Stron tiu m - 89 
Strontium- 90 
\ 

3 

3.95E+06 
7.308+03 2.47E+O5 

Residential 

Groundwater Swimming 
Residential Surface Water 

mdL) 
2.348-02 

5.848+01 
3.6SE+00 

4.498+04 
2.81 E +03 

I I I.O2E+O6 I 4.388+03 1.238+05 
- - I - 

1.98E-01 1.538+02 

1.59E+02 

1.48E+O5 . - 

1.59E+02 
3.05E+02 

9.558+00 ** 
1.14E+02 '2 
1.38E+01 * *  
1.38E+01 ** 
9.13E+00 * *  
3.20E+01 * *  
2.66E+02 * *  
9.70E+01 * *  

----- 

-_--- 
---* 

3.668+02 

6.5OE+M ** 4.768+03 1.09E+01 ** 
2.38E+W **  4.OEE+04 1.38E+02 *> 
2.85E+03 **  4.9713+03 1.67E+01 ** 
2.838+03 ** 4.978+03 1.67e+Ol ** , 

3.278+02 **  9.52EtO3 9.70E+00 **  
6.67E+03 **  1.14E+04 3.868+01 **  
8.53E+03 **  3.81EtOS 2.788+02 ** 
2.028+04 ** 
- 

3.468+04 1.17E+02 ** - 

Residential 
Soil 

2.74E +03 
L m @ g L  

- 
1.12E+Ol 
5.828 +O 1 
2.748+04 
5.828 +01 
I .92E +03 
2.748+05 
3.378-01 
5.49E+O5 
8.238+04 

4.398+05 
2.748+04 
- 
- 

1.65E+04 - 

2.37E+00 ** 
2.83E+01 **  
3.438+00 ** 
3.428+00 **  
2.288+00 **  
7.938+00 **  
6.648+01 **  
2.40E+01 ** 

- 
--- 
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I%%+-[ 1.08E+05 I 1.868+02 
1.70E+06 1 7.30E+03 L 6.29E-02 

2.04E +OS ----- 

- I - I - I - I 



- 
Residential Office 

Residential Surface Water Residential Worker 
Target Analyte List Groundwater Swimming Soil Soil 

Construction Wading Soil 

Subsurface Soil Worker Worker 
Worker Ecological Ecological 

# = Chemicals listed are volatile. 
= Values given are in units of pCi/L 

** = Values given are in pCi/g. 

( m f & L  
2.12E+07 * 7.168+04 ** 

2.228+02 **  7.148+04 * 3.09E+04 ** 
7.148+04 e 6.928 - O r  

Chemical (rnnlL1 
_Tritium 8.828+02 
Uranium-233 2.988+00 
LJUium-234 2.98E+00 
Uranium-235 2.98E+00 1.74E+01 **  

2.258+02 * *  Uranium-238 2.988+00 3.338+04 ** 7.14E+04 e 

6.788+05 
2.298+03 . 4.478+01 ** 2.848+04 ** 7.148+04 * 2.1%+02 ** 
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APPENDIX E 
WASTE MANAGEMENT PROCEDURES 



This appendix discusses in detail the procedures for handling and disposing wastes generated 

during Soil Remediation IM/IRA. Additional procedures may require development depending on 

the type of containerization and off site disposal location. These procedures will be included in 

the Implementation Plan or an as addendum to this document. The IM/IRA Manager will be 

responsible for adherence to the procedures and the proper handling in the field of all wastes 

generated. 

E.l GENERAL REQUIREMENTS FOR MANAGING RADIOACTIVELY CONTAMINATED WASTE 

E.l.l 

Radioactively contaminated waste must be packaged in accordance with procedures: 

1. WO-4034, Radioactive Waste Packaqins Requirements 

This document outlines specific requirements for packaging solid radioactive waste 
for storage, transportation, and disposal. 

2. WO-1100, Solid Radioactive Waste Packaqinq Inside the PA 

This procedure provides specific step-by-step instructions for the packaging of solid 
radioactive waste which is generated inside of the Protected Area. 

3. WO-1101, Solid Radioactive Waste Packaqinq Outside the PA 

This procedure provides specific step-by-step instructions for the packaging of solid 
radioactive waste which is generated outside of the Protected Area. 

4. WO-1102, WastelResidue Traveler Instructions 

This procedure provides specific step-by-step instructions for completion of the 
Waste/Residue Traveler which is required for every drum or container of radioactive 
waste generated. 

E.1.2 

Management of radioactively contaminated waste must be in accordance with either the Low 

Level Waste Management Plan or the TRU Waste Management Plan, whichever is applicable. 
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E.1.3 

Generators and verifiers of radioactively contaminated waste must have successfully completed 

Solid Radioactive Waste Generator Training/Qualification and possess a current Waste Generator 

Qualification Badge. 

E.1.4 

All radioactively contaminated waste must have an assigned process number either through a 

Waste Steam and Residue Identification and Characterization (WSRIC) Building Book or Non- 

Routine Waste Origination Log. The process number must provide traceability to supporting 

waste characterization documentation. 

E.1.5 

All sampling and analysis of radioactively contaminated waste for waste characterization 

information must be executed in accordance with an approved sampling and analysis plan which 

complies with the requirements of Section 4.0 of NVO-325, Nevada Test Site Defense Waste 

Acceptance Criteria, Certification, and Transfer Requirements. 

E.1.6 

Sampling and analysis characterization (i.e., analytical knowledgc, will be necessary in all cases 

where process knowledge cannot be fully substantiated and documented. 

E.1.7 

In general, waste should be fully characterized (either by process knowledge, analytical 

knowledge, or a combination of both) prior to being generated and packaged into waste 

containers. 
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E.2 HANDLING OF WASTE FROM SOILS IM/IRAs 

The contaminated soil (containing low-level radioactive, low-level mixed, or hazardous materials) 

removed from the IHSS during the IM/IRA will be containerized at the IHSS in drums (55-gaIlon 

or 30 gallon), in half-boxes or specially-modified bins, depending on the expected volume of 

wastes with the goal of minimizing the number of containers. 

E.2.1 Receiving and Documenting Containers 

The process for receiving the necessary containers for containerizing the contaminated soil is 

identified below: 

1. 

2. 

3. 

4. 

5. 

The IM/IRA Manager will contact EG&G Waste Operations which will specify the type of 

container required. 

The site team will contact the EG&G project manager (at least five days before the 

containers are needed) who will direct the site team to the appropriate drum distribution 

area. 

EG&G will issue DOT-approved, open-top (removable-top) containers. The containers 

will be marked "ENVIRONMENTAL MATERIAL PENDING ASSESSMENT'. 

EG&G will assign a sequential number and two-letter site team identifier for each 

container issued. 

Upon the receipt of a container the site team will begin to fill out Form FO.1OA - 
Container Field Log Form. The site team will use this form to track each container until 

it is returned to Waste Management. 
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E.2.2 Containerizing Contaminated Soils and Required Documentation 

Below are the procedures for properly containerizing contaminated soil and developing the 

necessary documentation. 
_ _  

1. 

2. 

3. 

4. 

5. 

6. 

For 55-gallon drums, the site team will insert a black rigid liner and round-bottomed bag 

into the bottom of each drum. For 30-gallon drums, the site team will insert two five-mil 

plastic liners. 

Absorbent materials will be added to the waste, if required, to control free liquids. The 

quantity of sorbent material added will be sufficient to absorb a minimum of twice the 

calculated volume of liquid. When significant differences of temperature exist between 

the generating site and the disposing site, provisions for additional absorbent materials 

shall be made for affected waste forms. 

Soil will be placed into each drum or container to a level approximately two inches 

below the top of the liner. 

The site team will not commingle soil with any other environmental material, including 

personal protective equipment, in any container. 

After filling the drums, the site team will seal each container. The site team will then 

place a temporary sample custody seal on the bolt or the ring assembly until an EG&G 

representative can secure a permanent wire custody seal. In addition, an Environmental 

Management label will be placed on each drum. 

The site team will then clean the outside of the container if it is dirty, and mark the drum 

with (1) the associated field location identifier, (2) the word "Soil", (3) the depth interval 

from which the soil was extracted, (4) sample number(s) of associated composite soil 

samples taken from the location, (4) the date the container was filled, and (5) (above 

each drum label) the words "Free Liquids" or "No Free Liquids". These markings will be 
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legible, the characters will be approximately two inches in height, and will be written on 

two opposites sides and top of each container. 

7. These markings, plus the signature of the person who filled the container, will also be 

recorded on each drum’s Drum Field Log Form. Within one week after a container has 

been filled, the site team will forward a copy of the completed Field Log Form to the 

EG&G project manager. 

8. A site team Health and Safety Specialist that has been approved by Radiological 

Engineering will conduct a radiation screening test on the exterior of each container 

before it leaves a potentially radiologically contaminated work area. If necessary, the 

remediation site team will decontaminate the exterior of containers, as discussed below. 

9. The site team will place Gray drums on leveled wooden pallets and bind the drums at 

the site with 1% inch steel bands. The site team will place a maximum of three 55- 

gallon drums or four 30-gallon drums on each pallet. 

E.2.3 Transfer of Responsibility of Containers to Waste Management 

Below is the process for the transfer of responsibility of the drums from the remediation site team 

to EG&G. 

1. The site team will contact the EG&G Waste Operations and Environmental Management 

that containers are ready for storage or disposal. The containers will remain at the site 

until Waste Operations notifies Environmental Management that space is available at 

Waste Operation’s transferlstorage area. 

2. Waste Operations will notify Environmental Management when space is available for the 

containers at the transferbtorage area and at that time the site team will be directed to 

transport the containers to the designated transferlstorage area. Before transporting the 

containers, the site team will complete the Waste Residue Traveler documentation (RF- 

47386). In transporting the drums, the site team will follow all applicable procedures 
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specified in the On Site Transportation Manual including the use of trucks with enclosed 

sides. 

3. At the storagehransfer area, the site team will present two duplicate copies of the 

completed Drum Field Log Forms and other required documentation (see Section E.1.4 

below) to the receiving EG&G Waste Operations personnel. The receiving EG&G 

personnel will inspect the containers and if the containers pass inspection, the receiving 

personnel will sign both copies of the Log Forms. The site team will retain one signed 

copy of the Log Forms for the project files. 

At this point, custody of the containers will pass from the site team to EG&G Waste Operations. 

E.2.4 Documentation 

E.2.4.1 Form F0.1OA - Field Log Form 

A permanent record of the site team’s implementation of these container receiving, labeling, and 

handling procedures will be kept by the site team on Form FO.l OA - Field Log Form as described 

above. The site team will check and update these forms, as necessary, each time the containers 

are handled by the site team. 

E.2.4.2 Form FO.106 - Inspection Form 

The site team will conduct weekly inspections of all containers it has been issued until those 

drums have been returned to the custody of EG&G. The site team will record all inspections on 

Form FO.l OB - Inspection Form. The purpose of such inspections is to maintain the integrity and 

labeling of each container. The site team will immediately report any damage or problem that 

may compromise the integrity of a container(s) to the EG&G project manager or designated 

EG&G representative. 
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E.2.4.3 Form FO.1OD - Composite Log Form 

The site team will complete Form FO.l OD - Composite Log Form to record the site locations and 

which containers were used for the drawing of composite samples. Composite samples are 

taken and analyzed in order to accurately characterize the waste constituents of the excavated 

soil in accordance with applicable Waste Acceptance Criteria (WAC) of the off site disposal 

location. 

E.2.4.4 Digital Data Files 

The site team will maintain a simple structured data base (e.g., Lotus or Excel spreadsheets) that 

contain the following information from Forms FO.l OA and FO.l OB (see above): 

Container identification numbers 

Container fill dates 

Locations of extracted soils 

Project identification 

Analytical chemistry sample identification numbers (including radiological Screens) 

The site team will maintain this digital information quarterly and submit the data on floppy diskette 

to the EG&G RFEDS representative and the Operable Unit project manager with annotation (in 

the digital file and on the diskette labels) that identifies the nature of the data. 

E.3 MANAGING FIELD DECONTAMINATION WASTES 

This section discusses the procedures that the site team will follow to properly decontaminate 

equipment in the field and dispose of the water generated during decontamination. It also will 

discuss the proper disposal of personal protective equipment. 

I 
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E.3.1 Field Decontamination of Equipment 
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The site team will reduce the contamination an equipment and container surfaces in the field in 

an effort to reduce overall contamination of these items before they are moved from the work site. 

To accomplish this decontamination, the site team will follow all applicable procedures, including 

documentation requirements, as specified in Field Operation Procedure F0.3 - General 

Equipment Decontamination and Field Operation Procedure F0.4 - Heavy Equipment 

Decontamination. 

In general, the site team will implement the following measures at the work site to reduce 

contamination levels on equipment and drums. 

1.  Scrape or brush off gross contamination while in the exclusion zone. 

2. Remove the item to be decontaminated from the exclusion zone and wash it with a 

laboratory grade detergent and tap water. A brush will be used to remove residual 

particulates. 

3. Rinse the item with tap water. 

4. The item may now either be wrapped in plastic to prevent cross-contamination or be 

reused immediately. 

EA2 Handling of Decontamination Water 

The site team will follow the procedures specified in Field Operation Procedure F0.7 - Handling 

of Decontamination Water and Wash Water to properly dispose of any water generated during 

field decontamination activities. 

Generally, the site team will implement the following procedures. 
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1. 

2. 

3. 

4. 

5. 

Contain decontamination water in Gray 55- or 30-gallon open top (removable top) drums 

or environmental liquid containers. The site team will receive, document the use of, and 

fill these drums in accordance with applicable requirements specified in Field Operation 

Procedure FO.10 - Receiving, Labeling, and Handling Environmental Materials 

Containers. 

Mark liquid containers with the words IINONPOTABLE PENDING ANALYSIS". 

Secure container lids and transport containers to the main EG&G decontamination 

facility in a truck with enclosed sides. 

Empty the contents of containers at the decontamination facility in the area designed 

for environmental liquids disposal. 

After containers are emptied, decontaminate them in accordance with Field Operation 

Procedure F0.3 - General Equipment Decontamination. 

The site team will dispose of decontamination water at least once each day that such water is 

produced, regardless of contamination levels, or more than once a day depending on field 

conditions (e.g., heavy mud, or organic or radioactive contamination). 

E.3.3 Disposal of Personal Protective Equipment 

The site team will dispose of potentially contaminated personal protective equipment (PPE) in 

accordance with Field Operation Procedure F0.6 - Handling of Personal Protective Equipment. 

Specifically, the site team will implement the following procedures. 

1. Workers wearing PPE will establish a personnel decontamination line in accordance with 

the site-specific Health Safety Plan and will double-bag their PPE in 3 mil plastic bags. 

2. The last person in line will continue to wear respiratory protection (if required), will don 

a fresh pair of gloves, and will remove the' plastic bags containing the disposed PPE. 
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This worker will compress the bags in a downwind direction and seal the bags with duct 

tape. If possible, individual bags will be combined into clear 3 mil plastic bags and 

sealed with duct tape. 

3. Respirator cartridges and gloves will also be placed inside a plastic bag, sealed, and 

marked. 

4. The site team will note the following information on adhesive labels and affix those 

labels on all the double 3 mil bags: the characters "PPE, the associated site location 

designation, the date, and either the words "RADS NOT DETECTED or "RADS 

DETECTED (# of counts detected)", as appropriate. 

5. The site team will transport the plastic bags to the Potentially Contaminated cargo 

container in the contamination reduction zone located east of the decontamination pad. 

The site team will not commingle bags containing potentially contaminated PPE with 

bags containing non-contaminated PPE. At this location, the site team will turn the bags 

over to the receiving EG&G representative. The site team will fill out an accompanying 

COC in duplicate. When the PPE is turned in, the EG&G representative will sign the 

COC and return one copy of the COC form to the site team. 
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- - = = = = = - - = =  

Action Levels for Residential Scenario (Water and Soil) Based on a 1x10-6 and l x  0-4 Risk 

Tap Water Tap Water Soil Soil 
(PCW (b) 

1x10-4 Risk 
Oral External (PCiM ( 4  ( P W  (a) (Pcm) (b) 

Radionuclide Slope Factor Slope Factor 1x10-6 Risk 1x10-4 Risk 1x10-6 Risk 

Americium- 241 
Cesium- 137 
Plutonium-239 
Plutonium- 240 
Radium- 226 
Radium-228 
Strontium-89 
Strontium-90 
Tritium 
Uranium-233 
Uranium-234 
Uranium-235 
Uranium-238 

2.40E- 10 
2.80E- 1 1 
2.30E-10 
2.30E-10 
1.20E- 10 
1 .OOE- 10 
3.00E- 12 
3.30E- 1 1 
5.40E- 14 
1.60E-11 
1.6OE-11 
1.60E-11 
1.60E- 1 1 

4.90E -09 

1.70E- 1 1 
2.70E-11 
1.20E-08 

4.70E-10 

O.OOE+OO 

O.OOE +00 

O.OOE +00 
O.OOE +00 
4.20E-11 
3.00E-11 
2.40E -07 
2.10E-11 

8.15E-02 
6.99E -01 
8.51E-02 
8.51 E-02 
1.63E-01 
1.96E-01 
6.52E +00 

3.62E +02 
1.22E+00 
1.22E+00 
1.22E+00 
1.22E+00 

5.93E-01 

8.15E+00 
6.99E+01 
8.51 E+OO 
8.51 E+OO 
1.63E+01 
1.96E+01 
6.52E + 02 
5.93E +O 1 
3.62E +04 
1.22E+02 
1.22E+02 
1.22E+02 
1.22E+02 

3.17E +00 3.17E+02 
2.72E +O 4 2.72E +03 

3.31 E+02 3.34E+00 
3.31 E+02 3.3 1 E +00 

6.34E+OO 6.34E +02 
7.61E+00 7.61E+02 
2.54E + 02 2.54E+04 
2.31E+01 2.31 E+03 
1.41E+04 1.41 E+06 
4.76E +O 1 4.76E +03 
4.76E +O 1 4.76E+03 
4.76E +O 1 4.76E+03 
4.76E +01 4.76E+03 

(a) Ground water screening action level calculated using Subpart S exposure assumptions (70 kg adult ingests 2 I/day water, 
365 days/year over 70 years). 
(b) Soil screening action levels calculated using Subpart S exposure assumptions except for age-adjusted soil ingestion factor 
(3,600 mg- yr/day) (EPA 1991). 


